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PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHEET
TENSION

TECHNICAL FIELD
The present invention relates to a pull roll apparatus
that can control a cross-draw tension and a down-draw

tension of a glass sheet while manufacturing the glass

sheet.
BACKGROUND

Corning Inc. has developed a process known as the
fusion process (e.g., overflow downdraw process) to form

high quality thin glass sheets that can be used in a
variety of devices 1like flat panel displays. The fusion
process 1is the preferred technique for producing glass
sheets used in flat panel displays because the fusion
process produces glass sheets whose surfaces have superior
flatness and smoothness when compared to glass sheets
produced by other methods. The fusion process is described
in U.S. Patent Nos. 3,338,696 and 3,682,609, the contents
of which are incorporated herein by reference.

Referring to FIGURE 1 (PRIOR ART), there is shown a
schematic view of an exemplary glass manufacturing system
100 that implements the fusion ©process and uses a
traditional pull roll apparatus 140 to make a glass sheet
105. The glass manufacturing system 100 includes a melting
vessel 110, a fining vessel 115, a mixing vessel 120 (e.g.,
stir chamber 120), a delivery vessel 125 (e.g., bowl 125),
a forming vessel 135 (e.g., isopipe 135), a pull roll

apparatus 140 and a traveling anvil machine (TAM) 150.
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The melting vessel 110 is where the glass batch
materials are introduced as shown by arrow 112 and melted
to form molten glass 126. The fining vessel 115 (e.qg.,
finer tube 115) has a high temperature processing area that
receives the molten glass 126 (not shown at this point)
from the melting vessel 110 and in which bubbles are
removed from the molten glass 126. The fining vessel 115
is connected to the mixing vessel 120 (e.g., stir chamber
120) by a finer to stir chamber connecting tube 122. And,
the mixing vessel 120 is connected to the delivery vessel
125 by a stir chamber to bowl connecting tube 127. The
delivery vessel 125 delivers the molten glass 126 through a
downcomer 130 to an inlet 132 and into the forming vessel
135 (e.g., isopipe 135).

The forming vessel 135 which is shown in more detail
in FIGURE 2 (PRIOR ART) includes an opening 136 that
receives the molten glass 126 which flows into a trough 137
and then overflows and runs down two sides 138a and 138b
before fusing together at what is known as a root 139. The
root 139 is where the two sides 138a and 138b come together
and where the two overflow walls of molten glass 126 rejoin
(e.qg., refuse) before being drawn downward by the
traditional pull roll apparatus 140 to form the glass sheet
105. Then, the TAM 150 scores the drawn glass sheet 105 so
it can be separated into distinct pieces of glass sheets
155.

As shown in FIGURE 2 (PRIOR ART), the exemplary
traditional pull roll apparatus 140 includes a first pull
roll 142 (having two ends 1l42a and 142b coated with a
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compressible refractory roll covering) and a second pull
roll 144 (having two ends 1l44a and 144b coated with a
compressible refractory roll covering) which extend across
the glass sheet 105 and draw the edges 105a and 105b of the
glass sheet 105 (note: FIG. 2 1is not to scale). The
traditional pull roll apparatus 140 also has a first motor
146 operatively connected to the first pull reoll 142 and a

second motor 148 operatively connected to the second pull

roll 142. Plus, the traditional pull roll apparatus 140
has a device 149 (e.qg., computer, programmable logic
controller, variable frequency drives) that controls the

velocities (revolutions per minute) -of motors 146 and 148
to cause the two pull rolls 142 and 144 to draw or stretch
the glass sheet 105 (at this point a visco-elastic glass
sheet 105) to the desired final thickness. In addition,
the traditional pull roll apparatus 140 may include a pair
of bare idling rolls 152 and 154 (located below the first
and second pull rolls 142 and 144) which have ends 152a,
152b, 154a and 154b that help stabilize and reduce the
motion of the glass sheet 105 when the TAM 150 scores the
glass sheet 105 and when the scored glass sheet 105 is
separated into individual glass sheets 155 (see FIG.
1) (note: for clarity the brackets/supports that hold the
pull rolls 142, 144, 152 and 154 have not been shown).
Although the traditional pull roll apparatus 140 works
well to draw the glass sheet 105 to the desired thickness
there 1is still a desire to develop a new and improved
pulling roll assembly that can draw the glass sheet and at

the same time improve the flatness of the glass sheet and
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also reduce the residual stress within the glass sheet.
These particular needs and other needs have been satisfied
by the pull roll apparatus and method of the present

invention.

SUMMARY

In one aspect, the present invention includes a pull
roll apparatus that has a first stub roll pair, a second
stub roll pair and a control device (e.g., programmable
logic controller) which controls the first stub roll pair
and the second stub roll pair while a first edge portion of
the glass sheet is drawn between two rolls associated with
the first stub roll pair and while an opposing second edge
portion of the glass sheet 1is drawn between two rolls
associated with the second stub roll pair. The rolls
associated with the first and second stub roll pairs can
either be vertically downtilted rolls or horizontally level
rolls with respect to the glass sheet. If desired, the
pull roll apparatus may include a pulling roll assembly
(located below the first and second stub roll pairs) or two
additional stub roll pairs (located below the first and
second stub roll pairs).

In another aspect, the present invention includes a
method for manufacturing a glass sheet by: (1) melting
batch materials and forming the glass sheet; (2) delivering
the glass sheet to a pull roll apparatus; and (3) using the
pull roll apparatus to draw the glass sheet. The pull roll
apparatus includes a first stub roll pair, a second stub

roll pair and a control device (e.g., programmable logic
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controller) which controls the first stub roll pair and the
second stub roll pair while a first edge portion of the
glass sheet is drawn between two rolls associated with the
first stub roll pair and while an opposing second edge
portion of the glass sheet is drawn between two rolls
associated with the second stub roll pair. The 1rolls
associated with the first and second stub roll pairs can
either be vertically downtilted rolls or horizontally level
rolls with respect to the glass sheet. If desired, the
pull roll apparatus may include a pulling roll assembly
(located below the first and second stub roll pairs) or two
additional stub zro0ll pairs (located below the first and
second stub roll pairs}.

In yet another aspect, the. present invention
includes a glass manufacturing system that comprises: (1)
at least one vessel for melting batch materials and forming
molten glass; (2) an isopipe for receiving the molten glass
and forming a glass sheet; and (3) a pull roll apparatus
for receiving the glass sheet and then drawing the glass
sheet. The pull roll apparatus includes a first stub roll
pair, a second stub roll pair and a control device (e.g.,
programmable logic controller) which controls the first
stub roll pair and the second stub roll pair while a first
edge portion of the glass sheet is drawn between two rolls
associated with the first stub roll pair and while an
opposing second edge portion of the glass sheet is drawn
between two rolls associated with the second stub roll
pair. The rolls associated with the first and second stub

roll pairs can either be vertically downtilted rolls or
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horizontally level rolls with respect to the glass sheet.
If desired, the pull roll apparatus may include a pulling
roll assembly (located below the first and second stub roll
pairs) or two additional stub roll pairs (located below the
first and second stub roll pairs).

Additional aspects of the invention will be set forth,
in part, in the detailed description, figures and any
claims whicH follow, and in part will be derived from the
detailed description, or can be learned by practice of the
invention. It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restrictive

of the invention as disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
may be had by reference to the following detailed
description when taken in conjunction with the accompanying
drawings wherein:

FIGURES 1 and 2 (PRIOR ART) are diagrams illustrating
an exemplary glass manufacturing system and a traditional
pull roll apparatus that are used to manufacture a glass
sheet;

FIGURE 3 is a diagram illustrating an exemplary glass
manufacturing system and a new pull roll apparatus that are
used to manufacture a glass sheet in accordance with the

present invention:;
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FIGURES 4A-4H are several diagrams illustrating a pull
roll apparatus in accordance with a first embodiment of the
present invention;

FIGURES b5A-5E are several diagrams illustrating a pull
roll apparatus in accordance with a second embodiment of
the present invention:;

FIGURES 6A-6D are several diagrams illustrating a pull
roll apparatus in accordance with a third embodiment of the
present invention; and

FIGURES 7A-7B are diagrams illustrating a pull roll
apparatus 1in accordance with a fourth embodiment of the

present invention.

" DETAILED DESCRIPTION

Referring to FIGURES 3-7, there are disclosed several
embodiments of a pull roll apparatus 440, 540, 640 and 740
that 1s configured and operated in accordance with the
present invention. Although each pull roll apparatus 440,
540, 640 and 740 is described herein as being used within a
glass manufacturing system 300 that uses a downdraw fusion
process to make a glass sheet 305, it should be understood
that each pull roll apparatus 440, 540, 640 and 740 could
be used within any type of glass manufacturing system that
draws a glass sheet 305. Accordingly, the pull roll
apparatus 440, 540, 640 and 740 of the present invention
should not be construed in a limited manner.

Referring to FIGURE 3, there is shown a schematic view
of an exemplary glass manufacturing system 300 that uses

the fusion process’ and the new pull roll apparatus 440,
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540, 640 of 740 to manufacture a glass sheet 305 in
accordance with the present invention. The glass
manufacturing system 300 includes a melting vessel 310, a
fining vessel 315, a mixing vessel 320 (e.g., stir chamber
320), a delivery vessel 325 (e.g., bowl 325), a forming
vessel 335 (e.g., isopipe 335), a pull roll apparatus 440,
540, 640 or 740 and a TAM 350.

The melting vessel 310 1is where the glass batch
materials are introduced as shown by arrow 312 and melted
to form molten glass 326. The fining wvessel 315 (e.g.,
finer tube 315) has a high temperature processing area that
receives the molten glass 326 (not shown at this point)
from the melting vessel 310 and in which bubbles are
removed from the molten glass 326. The fining vessel 315
is connected to the mixing wvessel 320 (e.g., stir chamber
320) by a finer to stir chamber connecting tube 322. And,
the mixing vessel 320 is connected to the delivery vessel
325 by a .stir chamber to bowl connecting tube 327. The
delivery vessel 325 delivers the molten glass 326 through a
downcomer 330 to an inlet 332 and into the forming vessel
335 (e.g., isopipe 335). The forming vessel 335 includes
an opening 336 that receives the molten glass 326 which
flows into a trough 337 and then overflows and runs down
two sides 338a and 338b before fusing together at what is
known as a root 339. The root 339 is where the two sides
338a and 338b come together and where the two overflow
walls of molten glass 326 rejoin (e.g., refuse) before
being drawn downward by the pull roll apparatus 440, 540,
640 or 740 to form the glass sheet 305. Then, the TAM 350
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scores the drawn glass sheet 305 which is then separated
into individual glass sheets 355.

The glass manufacturing system 300 and in particular
the aforementioned components 310, 315, 320, 325, 335 and
350 are connected to one another and function the same as
the corresponding components 110, 115, 120, 125, 135 and
150 described above with respect to the glass manufacturing
system 100 shown in FIGURE 1 except that the new pull roll
apparatus 440, 540, 640 and 740 is a marked improvement
over the traditional pull roll apparatus 140. As discussed
below, the new pull roll apparatus 440, 540, 640 and 740 is
configured so that it can be used to control and improve
the consistency of a cross-draw tension and/or down-draw
sheet tension in the glass sheet 305 which reduces residual
glass stress and improves glass flatness of the
manufactured glass sheet 305. More specifically, the pull
roll apparatus 440, 540, 640 and 740 can be used to control
and improve the consistency of the cross-draw tension
and/or down-draw sheet tension in the area where the glass
sheet 305 (also known as ribbon 305) 1is going through a
visco—-elastic transformation. This area is defined as the
setting zone which is where product stress and flatness are
set in the glass sheet 305. Unfortunately, the traditional
pull roll apparatus 140 was not configured so one could
control the cross-draw tension in the glass sheet 105.
Further, the traditional pulling roll apparatus 140 causes
significant instantaneous force wvariability known as wind-
up forces which result from driving multiple roll flats at

a constant speed. Moreover, the traditional pulling roll
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apparatus 140 can be impacted from a wvariable ribbon load
from the sheet cutoff process which can result in changes
to the sag of the shafts that cause wvariable cross-draw
forces and can result in inconsistent product flatness and
stress. However, the new pull roll apparatus 440, 540, 640
and 740 can control and adjust the cross-draw tension in
the glass sheet 305 to any level desired while the down-
draw tension can be adjusted or held constant while
manufacturing the glass sheet 305. A detailed discussion
about each pull roll apparatus 440, 540, 640 and 740 is
provided below with respect to FIGURES 4-7.

Referring to FIGURES 4A-4G, there are several diagrams
associated with the pull roll apparatus 440 that is
configured in accordance with a first embodiment of the
present invention. As shown in FIGURE 4A, the pull roll
apparatus 440 includes a first cantilevered driven stub
roll pair 442, a second cantilevered driven stub roll pair
444 and a contrél device 446 (e.g., computer 446,
programmable logic controller 446) (note: FIG. 4A is not to
scale) . The device 446 controls the two driven stub roll

pairs 442 and 444 while a first edge portion 305a of the

glass sheet 305 is drawn between two vertically downtilted

rolls 450a and 450b which are associated with the first
driven stub roll pair 442 and while an opposing second edge
portion 305b of the glass sheet 305 is drawn between two
vertically downtilted rolls 452a and 452b which are
associated with the second driven stub roll pair 444 (see
FIG. 4E). The stub roll pairs are vertically downtilted in

order to create a cross-draw tension, as well as a down-

10
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draw tension in the glass sheet 305. In these examples,
the two driven stub 1roll pairs 442 and 444 are not
positioned to havé an uptilt because this would cause an
undesirable compressive force across the glass sheet 305
which would deform and stress the glass sheet 305. In
addition, it may be desirable to downtilt the rolls 450a
and 450b on one side differently than the rolls 452a and
452b on the other side depending on the processing
conditions (note: pull roll apparatus 740 discussed with
respect to FIGURES 7A-7B does not have vertically
downtilted rolls 450a, 450b, 452a and 452b but instead has
horizontally level rolls 450a, 450b, 452a and 452b).

In addition, the device 446 (along with an automatic
positioner like an air-cylinder or other type of
positioning actuator) or instead a simple manual mechanism
may be used to adjust the downtilt position of the
vertically downtilted rolls 450a, 450b 452a and 452b so as
to control (or tune) the average cross-draw tension force
448a across the "glass sheet 305 (see experimental results
shown in FIG. 4B where the preferred downtilt angle "x" was
in the range of 1.5° for the tested exemplary pull roll
apparatus 440) (note: this controlling of a cross-draw
tension is true for the downtilted rolls 606a, 606b, 608a
and 608b associated with the pull roll assembly 640). The
capability of the pull roll apparatus 440 to manage the
tension effects including the cross-draw tension 448a and
down-draw tension 448b within the setting zone where there
is a visco-elastic glass sheet 305 would be very helpful in

drawing the glass sheet 305 to the desired thickness while

11
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at the same time improving the flatness of the glass sheet
305 and reducing the residual stress within the glass sheet
305. Plus, since there can be differences in the glass
viscosity delivered from end to end in the isopipe 335, the
individual driven and controlled stub roll pairs 442 and
444 enables one to account for this inherent imbalance in
the glass viscosity which may be caused by the isopipe 335.
Moreover, the pull roll apparatus. 440 has a configuration
which would allow for the adjustment of the glass tension
448a and 448b over the roll 1life which could help to
stabilize the downdraw process and significantly extend the
life of the downtilt rolls 450a, 450b, 452a and 452b.

If desired, the vertically downtilted rolls 450a,
450b, 452a and 452b <can also be positioned to have a
predetermined splay angle which is a horizontal angle ©
that a respective face of the downtilted rolls 450a, 450D,
452a and 452b would be positioned relative to a respective
major surface 305c and 305d of the glass sheet 305 (see
FIGURE 4C) (note: the pull roll apparatus 740 discussed with
respect to FIGURES 7A-7B has horizontally level rolls 450a,
450b, 452a and 452b and these particular rolls if desired

can also be positioned to have a predetermined splay

‘angle). The positioning of the vertically downtilted rolls

450a, 450b, 452a and 452b to have a desired splay angle 6
could further help to control the amount of cross-draw
force 448a which is generated across the glass sheet 305. A
positive splay angle © generates a cross—-draw tension 448a
which is preferred (see experimental results of tension vs.

splay angle shown in FIG. 4D where the tested exemplary

12
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pull roll apparatus 440 had a splay angle which in effect
is a contact angle at the roll flat that was in the range
of 0.007 in/in).  In contrast, a negative splay angle 86
generates a compressive force across the glass sheet 304
which is not preferred since such a force would deform and
stress the glass sheet 305 (note: FIG. 4C shows a pull roll
apparatus 440 with a positive splay angle 8). The pull
roll apparatus 440 can be configured such that the
adjustment to the desired splay angle 6 can be made
manually (preferred) or automatically (possible) by using
for example an air cylinder or other type of positioning
actuator. It should be appreciated that the roll flats of
the downtilted rolls 450a, 450b, 452a and 452b often run on
the waste portion of thé glass sheet 126, where the waste
portion often tapers in thickness. This glass tapering
generally reduces cross—-draw tension levels genefated at
the downtilted rolls 450a, 450b, 452a and 452b. However,
the ability to adjust the splay angle 6 is helpful in
offsetting this taper affect and maintaining a desirable
high level of cross~-draw tension (note: the pull roll
apparatus 740 discussed below has horizontally level rolls
450a, 450b, 452a and 452b and these rolls also often run on
the waste portion of the glass sheet 126).

In this pull roll apparatus 440 (and the other pull
roll assemblies 540, 640 and 740 discussed below) it should
be appreciated that the respective motors can be servo
motors which may or may not use a gear box to drive the
respective rolls. The servo motors can provide torque

and/or speed measurements back toc the control device 446

13
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({e.g., programmable logic controller 446) which are then
used by the control device 446 to implement a desired
control scheme (various control schemes are discussed
next) . Alternatively, the control device 446 can interact
with other types of motor controllers such as wvariable
frequency drives to control the speed and/or torque of the
respective motors. In this situation, torgque sensors
and/or speed sensors would be used .to measure the same and
can be coupled inline with an axle between the respective
motors/gearboxes/rolls. Plus, in this pull roll apparatus
440 (and the other pull roll assemblies 540, 640 and 740
discussed below) a tension device may be used to measure or
indirectly measure the cross-draw tension 448a in the glass
sheet 305 so0 the control device 446 can interact with a
mechanical device and adjust the position of the rolls
450a, 450b, 452a and 452b to have a desired downtilt angle
to control the cross-tension 448a during the drawing
process (note: the rolls 450a, 450b, 452a and 452b can also
be manually or automatically adjusted to have a desired
downtilt angle to control the cross—-tension 448a). For
example, the cross-draw tension device may be a load cell
or similar device that is placed in the mounting/support
structures of the first and second driven stub roll pairs
442 and 444 (note: for clarity the brackets/supports that
hold the wvarious rolls within the pull roll assemblies 440,
540, 640 and 740 have not been shown).

In operation, the device 446 can implement anyone of a
number of control schemes to effectively control the down-

draw tension 448b in the glass sheet 305 by controlling the

14

0018



15

20

25

U.S. Docket No. SP07-211

velocity and/or torque of the two driven stub roll pairs
442 and 444. FIGURES 4E-4F are provided to help explain
one exemplary control scheme that can be implemented by the
pull roll assembly 440 to effectively control/adjust the
down-draw tension 448b within the glass sheet 305. In this
case, the device 446 (e.g., programmable logic controller
446) controls velocities (revolutions per minute) of motors
454a and 456a which are operatively connected to the
downtilted rolls 450a and 452a and further controls torques
of motors 454b and 456b which are operatively connected to
the other downtilted rolls 450b and 452b. In particular,
the device 446 controls the master motors 454a and 456a to
operate at a prescribed angular velocity and then monitors
the torque of the master motors 454a and 456a so that it
can control the torque of the slave motors 454b and 456b to
match a predetermined percentage of the measured torque of
the corresponding master motors 454a and 456a. For
instance, the device 446 can control the slave motors 454b
and 456b to output a torque that 1is 50-100% of the
monitored torque of the master motors 454a and 456a. If
desired, the device 446 can have one master motor 454a
operating at a different wvelocity then the other master
motor 456a to take into account any process asymmetries.
Another exemplary control scheme that can be
implemented by the pull roll apparatus 440 to effectively
control/adjust the down-draw tension 448b within the glass
sheet 305 is described next with the aid of FIGURES 4E and
4G. In this case, the device 446 (e.g., programmable logic

controller 446) controls the velocities (revolutions per
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minute) of all four motors 454a, 454b, 456a and 456b which
are operatively connected to the four downtilted rolls
450a, 450b, 452a, and 452b. In particular, the device 446
controls all four motors 454a, 454b, 456a and 456b to have
the same setpoint velocity in order to control/adjust the
down-draw tension 448b while drawing the glass sheet 305
between the four downtilted rolls 450a, 450b, 452a and
452b. If desired, the device 446 can have the motors 454a
and 454b on one side operating at a different velocity then
the motors 456a and 456b located on the other side to take
into account any pfocess asymmetries. Further, the
velocities of the motors on either side of the glass sheet
305 can be set at different control wvelocities to offset
differences in roll geometries (e.g., motor 454a could be
operated at a different velocity than motor 454b). This
constant velocity control scheme does have one drawback in
that it cause some wind-up forces to arise because of small
geometrical/size wvariations in the rolls 450a, 450b, 452a
and 452b. However, this constant velocity control scheme
is easy to implement and may be acceptable for some
applications. In contrast, the control scheme associated
with FIGURE 4F is the preferred scheme, because the control
system eliminates roll to roll wind-up and prevents these
undesirable variations

Still yet another exemplary control scheme that can be
implemented by the pull roll apparatus 440 to effectively
control/adjust the down-draw tension 448b within the glass
sheet 305 while eliminating roll~-to-roll wind=-up is

described next with the aid of FIGURE 4H. In this case,
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the device 446 (e.g., programmable logic controller 446)
controls the velocities (revolutions per minute) of two
motors 454a and 456a which are operatively connected to the
two downtilted rolls 450a and 452a while the other two
downtilted rolls 450b and 452b freely turn or idle because
they do not have motors (or the motors are disengaged, by
for example, a clutch system). In particular, the device
446 controls the two motors 454a and 456a to have the same
setpoint velocity in order to control/adjust the down-draw
tension 448b while drawing the glass sheet 305 between the
four downtilted rolls 450a, 450b, 452a and 452b. If
desired, the device 446 can have the motor 454a on one side
operating at a different velocity then the motor 456a
located on the other side to take into account any process
asymmetries. This contrcl scheme is desirable for its
simplicity and lower cost and may allow for acceptable
performance in some applications.

The pull roll apparatus 440 has several advantages
relative to the traditional pull roll apparatus 140. For
instance, the first and second driven stub roll pairs 442
and 444 effectively enable: (1) the tuning of the cross-
draw tension 448a to reduce stress and warp in the glass
sheet 305; and (2) the elimination or reduction of roll
wind-up forces. It should be appreciated that the pulling
roll apparatus 440 may also include optional pair(s) of
edge rolls 458 and 460 and/or optional pair(s) of idle stub
rolls 462 and 464 (see FIG. 4E).

Referring to FIGURES 5A-5E, there are several diagrams
associated with the pull roll apparatus 540 that is
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configured in accordance with a second embodiment of the
present invention. As shown in FIGURE 5A, the pull roll
apparatus 540 includes a new pulling roll assembly 500 in
addition to the components associated with the first
described pull roll apparatus 440 namely a first
cantilevered driven stub roll pair 442, a second
cantilevered driven stub roll pair 444 and a control device
446 (e.g;, computer 446, programmable logic controller
446) (note: FIG. 5A is not to scale). The pulling roll
assembly 500 includes a first pull roll 502 (having two
ends 502a and 502b optionally coated with a compressible
refractory roll covering) and a second pull roll 504
(having two ends 504a and 504b optionally coated with a
compressible refractory roll covering) which extend across
the glass sheet 305 and draw the edges 305a and 305b of the
glassAsheet 305. The device 446 operates the pulling roll
assembly 500, the first cantilevered driven stub roll pair
442 and the second cantilevered driven stub roll pair 444
to control and improve the consistency of the down-draw
sheet tension 448b which reduces residual stress and
improves glass flattening while the glass sheet 305 is
being manufactured. The addition of the pull roll assembly
500 also give rise to the ability to control different sets
of down-draw tensions 448b and 448c within the ribbon. For
instance, the stub roll pairs 442 and 444 can control the
down-draw tension 448b in the «ribbon 1located between
themselves and the isopipe 335, and the pull roll assembly
500 can control the down-draw tensicon 448c in the ribbon

located between themselves and the stub roll pairs 442 and
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444. The device 446 can implement anyone of a number of
control schemes to effectively control the down-draw
tensions 448b and 448c in the glass sheet 305 by
controlling the wvelocity, splay angle, downtilt angle
and/or torque of the pulling roll assembly 500 and/or the
two downtilted driven stub roll pairs 442 and 444. Several
exemplary control schemes are discussed in detail next with
respect to FIGURES 5B-5E.

An exemplary control scheme that can be implemented by
the pull roll apparatus 540 to effectively control/adjust

the down-draw tensions 448b and 448c within the glass sheet

305 is described next with the aid of FIGURES 5B-5C. In
this case, the device 446 (e.qg., programmable logic
controller 446) controls a velocity (revolutions per
minute) of a master motor 506 which is operatively

connected to the first pull reoll 502 and further controls a
torque of a slave motor 508 operatively connected to the
second puil roll 504 and then controls the torgue output
from slave motors 454a, 454b, 456a and 456b which are
operatively connected to the downtilted rolls 450a, 450b,
452a and 452b of the first and second driven stub roll
pairs 442 and 444. In particular, the device 446 controls
the master motor 506 to operate at a prescribed angular
velocity and then monitors the torque of the master motor
506 so that it can control the torques of the slave motors
508, 454a, 454b, 456a and 456b to match a predetermined
percentage of the measured torque of the master motor 506.
For instance, the device 446 can control the slave motor

508 to output a torque that is 50-100% of the monitored
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torque of the master motor 506 and further control the
slave motors 454a, 454b, 456a and 456b to output torque
that is 0-10% of the monitored torque of the master motor
506.

Another exemplary control scheme that can be
implemented by the pull roll apparatus 540 to effectively
control/adjust the down-draw tensions 448b and 448c within
the glass sheet 305 'is described next with the aid of
FIGURES 5B and 5D In this case, the device 446 (e.g.,
programmable 1logic controller 446) controls a velocity
(revolutipns per minute) of the master motor 506 which is
operatively connected to the first pull roll 502 and
further controls the torgue output from the s%ave motors
454a, 454b, 456a and 456b which are operatively connected
to the downtilted rolls 450a, 450b, 452a and 452b of the
first and second driven stub roll pairs 442 and 444. In
particular, the dévice 446 controls the master motor 506 to
operate at a prescribed angular velocity and then monitors
the torque of the master motor 506 so that it can control

the torques of the slave motors 454a, 454b, 456a and 456b

'to match a predetermined percentage of the measured torque

of the master motor 506. For instance, the device 446 can
control the slave motors 454a, 454b, 456a and 456b to
output torque that is 0-10% of the monitored torque of the
master motor 506. As can be seen, the second pull roll 504
has no motor but it could have a motor (if desired) that
applies just enough torque to offset the bearing friction

in the second pull roll 504).
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Yet another exemplary control scheme that can be
implemented by the pull roll apparatus 540 to effectively
control/adjust the down-draw tensions 448b and 448c and
cross—-draw tension variability 448a within the glass sheet
305 is described next with the aid of FIGURES 5B and 5E.
In this case, the device 446 (e.g., proérammable logic
controller 446) controls velocities (revolutions per
minute) of master motors 506 and 508 which are operatively
connected to the first and second pull rolls 502 and 504
and further controls the torque output from the slave
motors 454a, 454b, 456a and 456b which are operatively
connected to the downtilted rolls 450a, 450b, 452a and 452b
of the first and second driven stub roll pairs 442 and 444.
In particular, the device 446 controls the master motors
506 and 508 to operate at a prescribed angular velocity and
then monitors the torques of the master motors 506 and 508
so that it can control the torques of the slave motors
454a, 454b, 456a and 456b to match a predetermined
percentage of the average of the measured torque of the
master motors 506 and 508. For instance, the device 446
can control the slave motors 454a, 454b, 456a and 456b to
output torque that is 0-10% of the average of the monitored
torques o©of the two master motors 506 and 508. This
particular control scheme does have one drawback in that it
may not prevent undesirable variations in a roll-wind-up
force which can arise from small geometrical/size
variations in the rolls 450a, 450b, 452a, 452b, 502a, 502Db,
504a and 504b (note: this is not an issue when the pull

roll apparatus 540 that implements the control scheme
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described above with respect to FIG. 5C). Lastly, it
should also be appreciated that the pulling roll apparatus
540 may also include an optional pair of edge rolls 458 and
460 (see FIG. 5B).

In fact, there are many different control schemes that
could be implemented by the pull roll apparatus 540. For
instance, an additional control scheme is to operate the
lower rolls 502 and 504 at a constant angular velocity and
operate the upper stub roll pairs 442 and 444 at a constant
angular velocity. For stable operation, the lower drive
rolls 502 and 504 would be set to a slightly faster speed
than the upper stub roll pairs 442 and 444. Although this
would not be as preferred as the other schemes, and may
result in more roll wear, constant velocity 1is easier to
deploy and operate and may be adequate in certain
applications. Another possible control scheme is to drive
one lower roll 502 on one side with constant velocity and
idle the other lower roll 502 on the opposing side of the
ribbon. And, the upper stub roll pairs 442 and 444 in the
same way can be vwvelocity controlled and idled instead of
torque controlled. The idling function could be
accomplished by using an electromagnetic clutch. By idling
some of the rolls, some of the advantages of the present
invention can be realized and this scheme may Dbe
appropriate in certain applications.

The pull roll apparatus 540 has several advantages
relative to the traditional pull roll apparatus 140. For
instance, the first and second driven stub roll pairs 442

and 444 effectively enable: (1) the tuning of the cross-
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draw tension 448a to reduce stress and warp in the glass
sheet 305; (2) the reduction and possible elimination of
the roll wind-up forces; and (3) the reduction of changes
in the cross-draw tension 448a during the cycling of the
glass sheet 305. And, the pulling roll assembly 500 has
several advantages including (for example) : (1) the
absorbing of the glass sheet's variable weight when the TAM
350 scores the glass sheet 305 and when the scored glass
sheet 305 is separated into smaller glass sheets 355; (2)
the colder pull rolls 502 and 504 cause less cycling in the
cross—~draw tension 448a while manufacturing the glass sheet
305; and (3) the lower position of the pull rolls 502 and
504 results in less impact on the glass sheet 305 while it
is located in the setting =zone which is where the two
driven stub roll pairs 442 and 444 are located. Another
advantage of the pulling roll assembly 500 is that it moves
the wvariable pulling forces caused by the glass sheet
cutoff which results in cross-draw force variability to the
colder portion of the glass ribbon. This allows the first
and second driven stub roll pairs 442 and 444 conditions to
be more constant which is desirable since these components
are typically located close to the visco-elastic glass
temperatures where product stress and flatness can be
affected. Further, the colder conditions associated with
the pulling roll assembly 500 result in less shaft flex,
which allows the variable 1locad to translate to variable
cross—-draw tension. For best isolation, the pull roll
apparatus 500 would be located as close tc the TAM 350 as

practical.
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In addition, the pull roll apparatus 540 can be used
to help recover from a  "crackout" event which is what
occurs when there is a break in the glass sheet 305 that
runs from the TAM 350 up into the two driven stub roll
pairs 442 and 444. In this situation, the control device
446 would sense a torque loss at the pull rolls 502 and 504
and then immediately switch the motors 454a, 454b, 456a and
456b to run at a constant angular velocity. Optionally,
the lower pull rolls 502 and 504 may be automatically
opened.to facilitate the re-threading the glass sheet 305
through the lower rolls 502 and 504. And, once the glass
sheet 305 1is being properly drawn again then the control
device 446 (or a manual means if desired) can be used to
switch back to one of the aforementioned control schemes.

Referring to FIGURES 6A-6D, there are several diagrams
associated with the pull roll apparatus 640 that 1is
configured 1in accordance with a third embodiment of the
present invention. As shown in FIGURE 6A, the pull roll
apparatus 640 includes third and fourth cantilevered driven
stub roll pairs 602 and 604 in addition to the components
associated with the first described pull roll apparatus 440
namely a first cantilevered driven stub roll pair 442, a
second cantilevered driven stub roll pair 444 and a control
device 446 (e.qg., computer 446, programmable logic
controller 446) (note: FIG. 6A is not to scale). In this
embodiment, the third cantilevered driven stub roll pair
602 is located directly below the first cantilevered driven
stub roll pair 442 and has two vertically downtilted rolls
606a and 606b between which there is drawn the first edge
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portion 305a of the glass sheet 305. Likewise, the fourth
cantilevered driven stub roll pair 604 is located directly
below the second cantilevered driven stub roll pair 444 and
has two vertically downtilted rolls 608a and 608b between
which there is drawn the opposing second edge portion 305b
of the glass sheet 305. The device 446 operates the four
cantilevered driven stub roll pairs 442, 442, 602 and 604
in a manner to control and improve the consistency of cross
draw tensions 448a and 448d and down-draw sheet tensions
448b and 448c which reduces residual stress and improves
glass flattening while the glass sheet 305 1is being
manufactured. The addition of the lower stub roll pairs
602 and 604 also give rise to the ability to control
different sets of cross-draw tensions 448a and 448d and
down-draw tensions 448b and 448c within the ribbon. For
instance, the upper stub roll pairs 442 and 444 can control
the cross-draw tension 448a and the down-draw tension 448b

in the ribbon located between themselves and the isopipe

335, and the lower stub roll pairs 602 and 604 can control

the cross-draw tension 448d and the down-draw tension 448c
in the ribbon located between themselves and the upper stub
roll pairs 442 and 444. The device 446 can implement
anyone of a number of control schemes to effectively
control the cross-draw tension variability 448a and 448d
and down-draw tensions 448b and 448c in the glass sheet 305
by controlling the velocity, splay angle, downtilt angle
and/or torque of the four driven stub roll pairs 442, 444,
602 and 604 (note: it may be desirable to splay or downtilt
differently one or more of the rolls 450a, 450b, 452a,
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452b, o606a, 606b, 608a and 608b depending on the processing
conditions). Several exemplary control schemes are
discussed in detail next with respect to FIGURES 6B-6C.

An exemplary control scheme that can be implemented by
the pull roll apparatus 640 to effectively control/adjust
the cross-draw tensions 448a and 448d and the down-draw
tensions 448b and 448c within the glass sheet 305 is
described next with the aid of FIGURES 6B-6C. In this
case, the device 446 (e.g., programmable logic controller
446) controls the velocities (revolutions per minute) of
master motors 610a and 6l12a which are operatively connected
to downtilt rolls 606a and 608a and further controls
torques of slave motors 610b and 612b which are operatively
connected to downtilt rolls 606b and 608b and then controls
the torque output from the slave motors 454a, 454b, 456a
and 456b which are operatively connected to the downtilted
rolls 450a, 450b, 452a and 452b of the first and second
driven stub roll pairs 442 and 444. In particular, the
device 446 controls the master motors 610a and 612a to
operate at a prescribed angular velocity and then monitors
the torque of the master motors 610a and 612a so that it
can control the torques of the slave motors 610b, 612b,
45443, 454D, 456a and 456b to match a predetermined
percentage of the measured torque of the master motors 610a
and 612a. For instance, the device 446 can control the
slave motors 610b and 612b to output torque that is 50-100%
of the monitored torques of their respective master motors
610a and 612a and further control the slave motors 454a and

454b to output torque that is 0-10% of the monitored torque
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of the master motor 610a and control the slave motors 456b
and 456b to output torque that is 0-10% of the monitored
torque of the master motor 612a. If desired, the device
446 can have one master motor 610a operating at a different
velocify then the other master motor 6l2a to take into
account any process asymmetries.

Another exemplary control scheme that can be
implemented by the pull roll apparatus 640 to effectively
control/adjust the crow-draw tensions 448a and 448d and the

down-draw tensions 448b and 448c within the glass sheet 305

is described next with the aid of FIGURES 6B and 6C. In
this case, the device 446 (e.qg., programmable logic
controller 446) controls velocities (revolutions per

minute) of master motors 610a, 610b, 612a and 612b which
are operatively connected to downtilﬁ rolls 606a, 606b,
608a and 608b and further controls the torque output from
slave motors 454a, 454b, 456a and 456b which are
operatively connected to the downtilted rolls 450a, 450b,
452a and 452b of the first and second driven stub roll
pairs 442 and 444. In particular, the device 446 controls
the master motors 610a, 610b, 612a and 612b to operate at a
prescribed angular velocity and then monitors the torques
of the master motors 610a, 610b, 612a and 612b so that it
can control the torques of the slave motors 454a, 454D,
456a and 456b to match a predetermined percentage of the
average of the measured torques of the master motors 610a,
610b, 612a and 612b. For instance, the device 446 can
control the slave motors 454a and 454b to output torque

that is 0-10% of the average of the two monitored torques
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of master motors 610a and 610b and then control the slave
motors 456a and 456b to output torque that is 0-10% of the
average of the two monitored torques of master motors 612a
and 612b. If desired, the device 446 can have master
motors 610a and 610b on one side operating at a different
velocity then the master motors 612a and 612b located on
another side to take into account any process asymmetries.
In fact, there are many different control schemes that
could be implemented by the pull roll apparatus 640. For
instance, an additional control scheme is to operate the
lower stub roll pairs 602 and 604 at a constant angular
velocity and operate the upper stub roll pairs 442 and 444
at a constant angular velocity. For stable operation, the
lower stub roll pairs 602 and 604 would be set to a
slightly faster speed than the upper stub roll pairs 442
and 444. Although this would not be as preferred as the
other schemes, and may resu;t in more roll wear, constant
velocity is easier to deploy and operate and may be
adequate in certain applications. Another possible control
scheme is to drive one lower roll 606a/608a on one side
with constant velocity and idle the other lower roll
606b/608b on the opposing side of the ribbon. And, the
upper stub roll pairs 442 and 444 can in the same way be
velocity controlled and idled instead of torque controlled.
The idling function could be accomplished by using an
electromagnetic clutch. By idling the rolls, some of the
advantages of the present invention can be realized and

this scheme may be appropriate in certain applications.
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The pull zr0ll apparatus 640 has several advantages
relative to the traditional pull roll apparatus 140. For
instance, the first and second driven stub roll pairs 442
and 444 effectively enable: (1) the tuning of the cross-
draw tension 448a to reduce stress and warp in the glass
sheet 305; (2) the reduction and possible elimination of
the drive wind-up forces; and (3) the reduction of changes
in the cross-draw tensions 448a and 448d during the cycling
of the glass sheets 305. And, the third and fourth driven
stub roll pairs 602 and 604 effectively -enable (for
example): (1) the absorbing of the glass sheet's variable
weight when the TAM 350 scores the glass sheet 305 and when
the scored glass sheet 305 is separated into smaller glass
sheets 355; (2) the colder downtilt rolls 606a, 606b, 608a
and 608b cause less cycling in the cross-draw tension 448a
while manufacturing the glass sheet 305; and (3) the lower
position of the downtilt rolls 606a, 606b, 608a and 608b
results in less impact on the glass sheet 305 while it is
located in the setting zone which is where the two driven
stub roll pairs 442 and 444 are located. It should be
noted that the third and fourth constant torque driven stub
roll pairs 602 and 604 can have their downtilt angles and
splay angles adjusted in the same manner as the first and
second constant torque driven stub roll pairs 442 and 444.

In addition, the pull roll apparatus 640 can be used
to help recover from a "crackout" event which is what
occurs when there is a break in the glass sheet 305 that
runs from the TAM 350 up into the two driven stub roll

pairs 442 and 444. In this situation, the control device
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446 would sense a torque loss at the lower driven stub roll
pairs 602 and 604 and then immediately switch the motors
454a, 454b, 456a and 456b to run at a constant velocity.
Optionally, the lower pull rolls 606a, 606b, 608a and 608b
may be automatically opened to be facilitate the re-
threading the glass sheet 305 through the lower rolls 606a,
606b, 608a and 608Db. And, once the glass sheet 305 is
being properly drawn again then the control device 446 (or
manual means if desired) can switch back to one of the
aforementioned control schemes. Lastly, it should also be
noted that the pulling roll apparatus 640 may also include
an optional pair of edge rolls 458 and 460 (see FIG. 6B).
Referring to FIGURES 7A-7B, there are several diagrams
associated with the pull roll apparatus 740 that 1is
configured in accordance with a fourth embodiment of the
present invention. As shown, the pull roll apparatus 740
includes a first cantilevered driven stub roll pair 442, a
second cantilevered driven stub roll pair 444 and a control
device 446 (e.qg., computer 446, programmable logic
controller 446) (note: FIG. 4A is not to scale). The device
446 effectively controls a down-draw tension 448b in the
glass sheet 305 by controlling the two driven stub roll
pairs 442 and 444 while a first edgé portion 305a of the
glass sheet 305 is drawn between two horizontal rolls 450a
and 450b which are associated with the first driven stub
roll pair 442 and while an opposing second edge portion
305b of the glass sheet 305 is drawn between two horizontal
rolls 452a and 452b which are associated with the second

driven stub roll pair 444 (see FIG. 7B). If desired, the
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horizontal rolls 450a, 450b, 452a and 452b can also be
positioned (either automatically or manually) to have a
predetermined positive splay angle 6 which controls the
amount of cross-draw force 448a which is generated across
the glass sheet 305. Plus, the pull roll apparatus 740 may
also incorporate the pulling roll assembly 500 (see FIG.
5A) or the third and fourth cantilevered driven stub roll
pairs 602 and 604 (see FIG. 6A). Moreover, the pull roll
apparatus 740 may implement anyone of the control schemes
discussed above with respect to pull roll apparatuses 440,
540 and 640. It should be appreciated that the pulling
roll apparatus 740 may also include optional pair(s) of
edge rolls 458 and 460 and/or optional pair(s) of idle stub
rolls 462 and 464 (see FIG. 7B) (note: if desired the idle
stub rolls 462 and 464 can be horizontal and not downtilted
as shown).

As can be seen, the pull roll apparatus 740 indicates
that it 1is not required to have downtilted rolls 450a,
450b, 452a and 452b but that the horizontal rolls 450a,
450b, 452a and 452b can result in an advantageous drive
layout. For instance, 1f an exemplary fusion process
results in ribbon glass that is under high internal tension
due to thermal gradients within the ribbon glass. Then,
extra cross tension from the vertically downtilted rolls
450a, 450b, 452a and 452b may not be all that helpful to
performance but the other benefits from the low motion
drive control schemes described herein and the horizontal
rolls 450a, 450b, 452a and 452b could have a big impact on

the performance.
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From the foregoing it can be seen that the pull roll
assemblies 440, 540, 640 and 740 of the present invention
have the capability to manage, adjust and control both
cross-draw tension 448a and down-draw tension 448b forces
while manufacturing a glass sheet 305. This is
accomplished by the use of multiple stub rolls and/or
powered pull rolls where external forces such as a robot's
interaction at sheet “snap-off” and the resulting changes
in total weight of the glass sheet 305 on the drawing
process are controlled. Moreover, the pull roll assemblies
440, 540, 640 and 740 can minimize or eliminate roll
induced forces such as roll “wind-up” which is caused by
differences in angular velocity due to roll diameter
differences, shaft warp, uneven machining or wear etc....
Following are some additional features, uses and
capabilities of the pull roll apparatus 440, 540, 640 and

740 of the present invention:

1. A technical benefit of the new drive scheme is to
provide adjustment and control of the cross-draw tension
448a and the down-draw tension 448b. This is important
since this type of control helps lower residual stress and

improve sheet flatness in the resulting glass sheets 355.
2. Changes 1in the draw tension balance below the
fusion pipe 335 is now possible due to the use of torque

and/or velocity control of four pulling flats/rolls 450a,

450b, 452a and 452b at a position where effective process
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changes and monitoring can be achieved because the glass

sheet 305 is in a visco-elastic phase.

3. Individual control of the four main pulling
flats/rolls 450a, 450b, 452a and 452b is beneficial for
matching the velocity and reducing the associated wind-up
which causes surface damage. In the past, this wind-up was
difficult to address since it is very difficult if not
impossible to machine the compressible refractory roll
covering of all four pulling flats/rolls on the two
separate full 1length rolls in the traditional pull roll
apparatus 140 to exactly the same, prescription, and
diameter with no run-out. As a result, the traditional pull
roll apparatus 140 suffered from differences in surface
velocity which produced differential wear, glass surface

damage and contamination.

4. The stub rolls 450a, 450b, 452a and 454b are
inherently easier to machine to exacting tolerances than
the prior art pulling rolls 142a, 142b, 144a and 144b due
to their reduced physical size regardless of the size of
the glass sheet 305.

5. By using the stub drive roll pairs 442 and 444,
all glass manufacturing systems 300 can use the same rolls
450a, 450b, 452a and 452b. This was not possible in the
past since each size platform and in some cases particular
draws had rolls that where specifically designed for that

particular process. As a result, the use of universal stub
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roll pairs 442 and 444 would reduce roll inventory
significantly and reduce total roll costs. Plus, with the
stub drive roll pairs 442 and 444, the nip location can be
altered with a simple mechanical setup change. In contrast,
with the traditional full length pull rolls 142 and 144,
the pulling flats had to be remanufactured if the pulling

flat location needed to be changed.

6. By use of splay control, the nip footprint can
match the bead thickness gradient correctly. This results
in lower roll wear, longer roll 1life, and less down time
(and process upsets) than when using the traditional full

length pull rolls 142 and 144.

7. The pull roll assemblies 440, 540, 640 and 740

also have the following advantageous features:

a. Minimize force cycling from flat to flat wind-up

interactions (by elimination of the continuous shaft).

b. Manipulation of the <c¢ross-draw tension at the
setting =zone area of the glass sheet by tilting in a
downward direction the stub roll axle to optimize product

stress and flatness.
C. Measure the cross-draw tension and using this, in
conjunction, with the downtilt capability to setup the

optimal tension conditions to manufacture glass sheets with

low stress and improved flatness.
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d. Adjust downtilt angles to hold constant the
desired tension over time to help compensate for roll wear,
glass thickness gradient changes, and other normal
variation sources (note: this can be done with either a

manual or automated system).

e. Improve the consistency of the glass
manufacturing process to assure optimal ribbon conditions
necessary for maintaining low stress and flatness in the

resulting glass sheet.

£. Control the stub roll motors using a master/slave
differential control system algorithm (Master = constant
torque/slave roll matches the master torque level) to

eliminate roll to roll load imbalance, provide a more
consistent pulling force, and improve product stress and

flatness.

g. Use tension instruments and downtilts (inlet and
compression balance, for example) so the driven stub rolls
can offset force imbalances from normal process
differences/variations and create more optimal ribbon
conditions, and improve product stress and flatness. This
may also improve thickness control and minimize bead mass

(waste glass).

h. Adjust the splay angle of the stub roll mechanism

(changing the horizontal angle between the stub rolls

35

0039



10

20

25

U.S. Docket No. Sp07-211

axles) which would allow for further manipulation of the
cross—-draw tension that 1is generated by the stub rolls.

This capability could be leveraged like the downtilt angle.

i. The ability to adjust the flat/roll location of
the stub recll mechanism which changes where the flat runs
on the thickness gradient of the glass sheet which changes
the horizontal contact angle at the roll flat and which in
turn changes the cross-draw tension. This capability could

be leveraged like the downtilt angle.

Jj. Use of a second roll (buffering roll) located
well below the setting zone. This could be a continuous
shaft roll or driven stub roll pairs (see FIGS. 5A-6A).
This buffering roll would absorb the varying load of the
ribbon from sheet removal and robot interaction and help
minimize the disturbance in the visco-elastic area of the

glass sheet 305.

k. Enable further manipulation of the ribbon tension
levels at the setting zone, which may be helpful to lower

stress and improve flatness.

1. The driven and buffering roll configuration also
enables use of idle stub rolls between the driven and
buffering rolls which can have a very high downtilt (high
tensioning) position. The addition of these 4idle stub
rolls would be expected to reduce ribbon motion and reduce

product stress.
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Although multiple embodiments of the present invention
have been illustrated in the accompanying Drawings and
described in the foregoing Detailed Description, it should
be understood that the invention is ﬁot limited to the
embodiments disclosed, but is capable of numerous
rearrangements, modifications and substitutions without
departing from the spirit of the invention as set forth and

defined by the following claims.
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CLAIMS:

1. A pull roll apparatus for drawing a glass sheet,
said pull roll apparatus comprising:

a first stub roll pair;

a second stub roll pair; and

a control device that controls said first stub roll
pair and said second stub roll pair while a first edge
portion of the glass sheet 1is drawn between two'.rolls
associated with said first stub roll pair and while an
opposing second edge portion of the glass sheet is drawn
between two rolls associated with said second stub roll

pair.

2. The pull rcll apparatus of Claim 1, wherein at

least one of the rolls is a vertically downtilted roll.

3. The pull roll apparatus of Claim 1, further
comprising a cross-draw tension device that measures a
cross-tension 1in the glass sheet such that said control
device is able to automatically adjust the cross-tension in
the glass sheet by adjusting a downtilt position of said

first stub roll pair and said second stub roll pair.
4, The pull roll apparatus of Claim 1, further
comprising a cross-draw tension device that measures a

cross—tension in the glass sheet such that said first stub

roll pair and said second stub roll pair can be manually
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adjusted so as to control the cross-tension in the glass

sheet. -

5. The pull roll apparatus_of Claim 1, wherein each
of the rolls is positioned to have a desired splay aﬁgle
which is a horizontal angle that a corresponding roll face
is positioned relative to a major surface of the glass

sheet.

6. The pull roll apparatus of Claim 1, further
comprising a pulling roll assembly, disposed below said
first and second stub roll pairs, which aids in controlling
a draw tension on the glass sheet by having two pull rolls
which draw therebetween the first edge portion and the

opposing second edge portion of the glass sheet.

7. The pull roll apparatus of Claim 1, further
comprising:

a third stub roll pair disposed below said first stub
roll pair;

a fourth stub roll pair disposed below said second
stub roll pair;

said control device further controls said third stub
roll pair and said fourth stub roll pair while a lower
first edge portion of the glass sheet is drawn between two
rolls associated with said third stub roll pair and while a
lower opposing second edge portion of the glass sheet is
drawn between two rolls associated with said fourth stub

roll pair.
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8. The pull roll apparatus of Claim 7, wherein at

least one of the rolls is a vertically downtilted roll.

9. A method for manufacturing a glass sheet, said
method comprising the steps of:
melting batch materials and forming the glass sheet;
delivering the glass sheet to a pull roll apparatus;
and
drawing the glass sheet using the pull roll apparatus
which comprises:
a first stub roll pair:;
a second stub roll pair; and
a control device that controls said first stub
roll pair and said second stub roll pair while a first
edge portion of the glass sheet is drawn between two
rolls associated with said first stub roll pair and
while an opposing second edge portion of the glass
sheet is drawn between two rolls associated with said

second stub roll pair.

10. The method of Claim 9, wherein at least one of

the rolls is a vertically downtilted roll.

11. The method of Claim 8, further comprising a step
of measuring a cross-tension in the glass sheet such that
the cross-tension in the glass sheet is controlled by
adjusting a downtilt position of said first stub roll pair

and said second stub roll pair.
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12. The method of Claim 9, wherein said drawing step
further comprising a step of positioning each of the rolls
to have a desired splay angle which is a horizontal angle
that a corresponding roll face is positioned rélative to a

major surface of the glass sheet.

13. The method of Claim 9, wherein said drawing step
further comprising steps of controlling angular velocities
of master motors operatively connected to one of the rolls
in each of said first and second stub roll pairs and also
controlling torques of slave motors operatively connected
to the other one of the rolls in each of said first and

second stub roll pairs.

14. The method of Claim 9, wherein said drawing step
further comprising steps of controlling angular velocities
of master motors operatively connected to one of the rolls
in each of said first and second stub roll pairs while
idling the other one of the rolls in each of said first and

second stub roll pairs.

15. The method of Claim 9, wherein said drawing step
further comprising a step of <controlling an angular
velocity of motors operatively connected to the rolls of

said first and second stub roll pairs.

16. The method of Claim 9, wherein said pull roll

apparatus further comprising a pulling roll assembly,
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disposed below said first and second stub roll pairs, which
aids in controlling a draw tension on the glass sheet by
having two pull rolls which draw therebetween the first
edge portion and the opposing second edge portion of the

glass sheet.

17. The method of Claim 16, wherein said drawing step
further comprising steps of controlling an angulap velocity
of a master motor operatively connected to one of the pull
rolls of said pulling roll assembly and also controlling‘a
torque of a slave motor operatively connected to the other
pull roll in said pulling roll assembly and further
controlling torques of slave motors operatively connected

to the rolls of said first and second stub roll pairs.

18. The method of Claim 16, wherein said drawing step
further comprising steps of controlling an aﬁgular velocity
of a master motor operatively connected to one of the pull
rolls of said pulling roll assembly while the other pull
roll runs idle in said pulling roll assembly and also
controlling torques of ‘slave motors operatively connected

to the rolls of said first and second stub roll pairs.

19. The method of Claim 16, wherein said drawing step
further comprising steps of controlling angular velocities
of master motors operatively connected to each one of the
pull rolls of said pulling roll assembly and also
controlling torques of slave motors operatively connected

to the rolls of said first and second stub roll pairs.
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20. The method of Claim 9, wherein said pull roll
apparatus further comprising:

a third stub roll pair disposed below said first stub
roll pair;

a fourth stub roll pair disposed below said second
stub roll pair;

said control device further controls said third stub
roll pair and said fourth stub roll pair while a lower
first edge portion of the glass sheet is drawn between two
rolls associated with said third stub roll pair and while a
lower opposing second edge portion of the glass sheet is
drawn between two rolls associated with said fourth stub

roll pair.

21. The method of Claim 20, wherein said drawing step
further comprising step of controlling angular velocities
of master motors operatively connected to one of the rolls
of said third and fourth stub roll pairs and also
controlling torques of slave motors operatively connected
to the other one of the rolls of said third and fourth stub
roll pairs and further controlling torques of slave motors
operatively connected to the rolls of said first and second

stub roll pairs.
22. The method of Claim 20, wherein said drawing step
further comprising steps of controlling angular velocities

of master motors operatively connected to the rolls of said

third and fourth stub roll pairs and also controlling
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torques of slave motors operatively connected to the rolls

of said first and second stub roll pairs.

23. A glass manufacturing system comprising:

at least one vessel for melting batch materials and
forming molten glass;

an isopipe for receiving the molten glass aﬁd forming
a glass sheet; and

a pull roll apparatus for receiving the glass sheet
and drawing the glass sheet, wherein said pull roll
apparatus includes:

a first stub roll pair:;

a second stub roll pair:; and

a control device that controls said first stub

roll pair and said second stub roll pair while a first

edge portion of the glass sheet is drawn between two

rolls associated with said first stub roll pair and

while an opposing second edge portion of the glass

sheet is drawn between two rolls associated with said

second stub roll pair.

24. The glass manufacturing system of Claim 23,
wherein said pull roll apparatus further comprising a
pulling roll assembly, disposed below said first and second
stub roll pairs, which aids in controlling a draw tension
on the glass sheet by having two pull rolls which draw
therebetween the first edge portion and the opposing second

edge portion of the glass sheet.
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25. 'The glass manufacturing system of Claim 23,
wherein said pull roll apparatus further comprising:

a third stub roll pair disposed below said first stub
roll pair:;

a fourth stub roll pair disposed below said second
stub roll pair;

said device further controls said third stub roll pair
and said fourth stub roll pair while a lower first edge
portion "of the glass sheet 1is drawn between two rolls
associated with said third stub roll pair and while a lower
opposing second edge portion of the glass sheet is drawn
between two rolls associated with said fourth stub roll

pair.
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ABSTRACT

A pull roll apparatus and method are described herein
phat can control a cross—-draw tension and a down-draw
tension of a glass sheet while manufacturing the glass
sheet. In one embodiment, thé pull roll apparatus includes
a first driven stub roll pair, a second driven stub roll
pair and a control device (e.g., PLC) that controls the
first and second driven stub roll pairs while a first edge
portion of the glass sheet is drawn between two vertically
downtilted rolls associated with the first driven stub roll
pair and while an opposing second edge portion of the glass
shéet is drawn between two vertically downtilted rolls
associated with the second driven stub roll pair. If
desired, the pull roll apparatus may include a pulling roll
assembly (located below the first and second driven stub
rolls) or another set of driven stub roll pairs (located

below the first and second driven stub roll pairs).
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DECLARATION IN ORIGINAL APPLICATION U.S. Attorney Docket No.: SP07-211
As a below named inventor, I declare that:
My residence, Post Office address and citizenship are as stated below next to my name.

I believe 1 am the original, first and sole inventor (if only one name is listed below) or an
original, first and joint inventor (if plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention entitled PULL ROLL APPARATUS AND
METHOD FOR CONTROLLING GLASS SHEET TENSION.

The specification of which (check only one item below):
(X is attached hereto
[ ] was filed as United States Application Serial No. on and was amended on (if applicable)

[] was filed as PCT international application number , On , and was amended under PCT
Article 19 on (if applicable).

I hereby state that I have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the examination of this
application in accordance with Title 37, Code of Federal Regulations, § 1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) or
365(b) of any foreign application(s) for patent or inventor's certificate or 365(a) of any PCT
international application which designated at least one country other than the Unites States, listed
below and have also identified below any foreign application for patent or inventor's certificate, on
the same subject matter, having a filing date before that of the application on which priority is
claimed:

O Country: Application No.: Filing Date:
X NONE

I hereby claim the benefit under Title 35 United States Code § 119(e) and § 120 of any
United States application(s) or 365(c) of any PCT international application designating the United
States listed below and, insofar as the subject matter of each of the claims of this application is not
disclosed in the prior United States application in the manner provided by the first paragraph of Title
35 United States Code § 112, I acknowledge the duty to disclose material information as defined in
Title 37 Code of Federal Regulations, § 1.56 which occurred between the filing date of the prior
application and the national or PCT international filing date of this application:

Provisional No.: Filed: Status:
il Application No.: Filed: Status:
d PCT Application No: Filed: Status:
X' NONE
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DECLARATION IN ORIGINAL APPLICATION U.S. Attorney Docket No.: SP07-211

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such
willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full Name of Inventor:
Resident Address:
Post Office Address:

Citizenship:

DATE:\© =\7-2))

James Gary Anderson
4410 Juniper Point

Dundee, NY 14837
same

USA

Full Name of Inventor:

C¥mes Gary Anderson

~ Lewis Kirk Klingensmith

Resident Address: 2461 Morrcrest Drive
Corning, NY 14830

Post Office Address: same

Citizenship:

USW . )
DATE: /0//7%/0} W
’ Lewis Kirk KliﬁgensmitW

Full Name of Inventor: George Clinton Shay

Resident Address: 1555 Bluewater Drive

Moneta, VA 24121

Post Oﬁice Address: same
Citizenship: USA ‘ .
DATE: /ﬂl// é// o7 %@Z %t/é‘//é@

George Clintbh Shay /
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Full Name of Inventor: David John Ulrich

Resident Address: 5054 State Route 227
Burdett, NY 14818

Post Office Address: same
Citizenship: USA
DATE: /ﬂ’/2’7,¢u7 WM W
David John Ulrich
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

METHOD FOR CONTROLLING
GLASS SHEET TENSION

: COMBINED
Applicant(s): James Gary Anderson, et al | CERTIFICATE UNDER

! 37 C.F.R. § 3.73(b)
Serial No.: ! and
Filed: I POWER OF ATTORNEY
For: PULL ROLL APPARATUS AND :

i

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

CERTIFICATE UNDER 37 C.F.R. § 3.73(b)

CORNING INCORPORATED, a New York corporation, certifies that it is the assignee of the entire
right, title and interest in the patent application identified above by virtue of an assignment from the inventor(s)
of the patent application identified above. A true copy of the unrecorded Assignment is attached hereto.

The undersigned has reviewed the above referenced assignment of the patent application identified above
and, to the best of the undersigned's knowledge and belief, title is in the assignee identified above.

The undersigned is empowered to sign this certificate on behalf of the assignee.

I hereby declare that all statements made herein of my own knowledge are true, and that all statements
made on information and belief are believed to be true; and further, that these statements are made with the
knowledge that willful false statements, and the like so made, are punishable by fine or imprisonment, or both,

under Section 1001, Title 18 of the United States Code, and that such willful false statements may jeopardize the
validity of the application or any patent issuing thereon.
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POWER OF ATTORNEY BY ASSIGNEE

CORNING INCORPORATED, the assignee of the full and exclusive right, title and interest in and to the
accompanying application for United States Letters Patent entitled PULL ROLL APPARATUS AND
METHOD FOR CONTROLLING GLASS SHEET TENSION and executed by James Gary Anderson, Lewis
Kirk Klingensmith, George Clinton Shay, and David John Ulrich, on 10/12/2007, 10/12/2007, 10/16/2007, and
10/12/2007, respectively, appoints the practitioners associated with the Customer Number provided below (i.e.,
the practitioners associated with the Inteliectual Property Department, Corning Incorporated) to prosecute this
application and to transact all business in the U.S. Patent and Trademark Office connected therewith. Please
direct all correspondence to Bruce P. Watson at the address associated with that Customer Number.

Customer Number: 22928

CORNING INCORPORATED

Date: 19199[01 By %‘{ é@ .

Mark W. Lauroesch
Assistant Secretary
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ASSIGNMENT

FOR VALUE RECEIVED, I, as a below named inventor, hereby sell, assign and transfer unto
Corning Incorporated, a corporation organized and existing under the laws of the State of New York,
having its principal place of business at Corning, New York, (hereinafter CORNING), as assignee,
and unto its successors, assigns and legal representatives, the entire right, title and interest, for all
countries, in and to certain inventions relating to 2 PULL ROLL APPARATUS AND METHOD
FOR CONTROLLING GLASS SHEET TENSION, such inventions being generally described in
an application for Letters Patent of the United States executed on

pate )| 12\ AOCST
patE |19\ oo
paTE o I{ (2007
pare \O\Q\3OIyT

and in any future patent applications claiming the benefit of the filing date of that application, and all
the rights and privileges under any and all Letters Patents that may be granted therefore.

I request that any and all patents for said inventions be issued to CORNING, its successors, assigns
and legal representatives, or to such nominees as CORNING may designate.

I agree that, when requested, I will, without charge to CORNING and at CORNING's expense, sign
all papers, take all rightful oaths, and do all acts which may be necessary, desirable or convenient for
securing and maintaining patents for said inventions in any and all countries and for vesting title
thereto in CORNING, its successors, assigns and legal representatives or nominees.

I authorize and empower CORNING, its successors, assigns and legal representatives or nominees, to
invoke and claim for any application for patent or other form of protection for said inventions filed
by it or them, the benefit of the right of priority provided by the International Convention for the
Protection of Industrial Property, as amended, or by any convention which may henceforth be
substituted for said Convention or entered as a supplement to, and to invoke and claim such right of
priority without further written or oral authorization.

I hereby consent that a copy of this assignment shall be deemed a full legal and formal equivalent of
any assignment, consent to file or like document which may be required in any country for any
purpose and more particularly in proof of the right of CORNING, or its successors, assigns and legal
representatives or nominees to claim the aforesaid benefit of the right of priority provided by ‘the
International Convention for the Protection of Industrial Property, as amended, or by any convention
which may henceforth be substituted for it or entered as a supplement to it.

I covenant with CORNING, its successors, assigns and legal representatives or nominees, that the
rights and property herein conveyed are free and clear of any encumbrance, and that I have full right
to convey the same as herein expressed.
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(U.S. Regular Application) Attorney Docket No.: SP07-211

Signed at Corning, NY, this

Lo =\ - ) GW@ /4«&

Date es G Anderson

[6- 12~ OF" %
Date ew1s Kirk Klingensmith’
12-/¢ = 9% z’;‘%/@,
Date George CImﬁSn Shay
[0~12 - 3207 M.\

Date ' David John Ulflch

State of New York)
. SSs.

County of Steuben)

On the )Q day of Qcm,fzom, before me personally came James Gary Anderson known to be the person
described in and who executed the foregoing instrument, and acknowledged that they executed

State of New York) Notary Public, State of New York

1 ss. Qualified in Steuben County No. 01CA6149415
County of Steuben) My Commission Expires July 10,

On the ‘tbday OfCXM 2007, before me personally came Lewis Kirk Kllngensmlth known to be the person

described in and who executed the foregoing instrument, and ac no ed tfie'same. \

State of VA ') . o Ry Otaurﬂyezulbllc, Sta e of New York

L A S R n Steuben County No, 01CA6149415
County of Feya ) »l :\\\Qg’é-"."""' f@ommlsgon Expires July 10,
On the ) b day of Oct 200F, @ @&@dfally c e George Clinton Shay known to be the person
described in and who executed the foregoipg i *m cwaad d@d that they executed the same.

z c.'-. Pus\r :ZBM
¥ Public

State of New York)

. SS.
County of Steuben)
On the ay of WOOI beforc me personally came David Joha Ulrich known to be the person

described in and who executed the foregoing instrument, and acknow} gy ged that they executed

Lindsdy J. Casbee
Notary Public, State of New York

Qualified in Steuben County No. 01CA6149415
My Commission Expires July 10,@2 ®)
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SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: James Gary Anderson, et al

METHOD FOR CONTROLLING GLASS
SHEET TENSION

; Examiner: TBA
Serial No: E Group Art Unit: TBA
Filed: E
For: PULL ROLL APPARATUS AND 5

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 - 1.98

Mail Stop Amendment
Commissioner of Patents
Alexandria, VA 22313-1450

Dear Sir:

The Examiner's attention is hereby directed to the following reference(s) listed on the attached
Form PTO-1449 for consideration in connection with the examination of the above-identified patent
application.

This submission does not represent that a search has been made or that no better art exists and
does not constitute an admission that each or all of the enclosed documents constitute “prior art.” If it
should be determined that any of the submitted documents do not constitute “prior art” under United
States law, applicant(s) reserve the right to present to the office the relevant facts and law regarding the
appropriate status of such documents.

Applicant(s) further reserve the right to take appropriate action to establish the patentability of
the disclosed invention over the enclosed references, should one or more of the references be applied

against the claims of the present application.

Respectfully submitted, ’ 1 hereby certify that this correspondence is being deposited with the
United States Postal Service as Express Matil No. EV848311560US in an

envelope addressed to Commissioner of Patents, P.O. Box 1450,
Alexandria, Va 22313-1450 on %?234&@ 7
Date of Deposit
te P Watson

. . Bruce P Watson
Registration No. 35,405 Name of applicant, assignee, or

CORNING INCORPORATED Registered Representative
SP-T1-03-1 ' ﬂaué;@
Corning, New York 14831 Signature

607-974-3378 _

Date: M Date z Signature
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: PTO/SBI06 (12-04)
Filing Date: 10/29/07 Approved for use through 7/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number,

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 . . :
11/978,333
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (§) FEE ($) RATE ($) FEE ($)
BASIC FEE N/A N/A N/A N/A - 310
(37 CFR 1.16(a), (b). or (c))
SEARCH FEE
(37 CER 1.16(k), (i), or (m)) N/A N/A N/A N/A 510
EXAMINATION FEE
(37 CFR 1.16(0), (p), or Q) N/A N/A N/A N/A 210
TOTAL CLAIMS . p
(37 CFR 1.16(3) 25 o 20= 5 X$ 25 OR X$50 250
INDEPENDENT CLAIMS . -
(37 CFR 1.16(h)) -3 minus 3 = 0 X$105 Xs210 0
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $250 ($125 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
35 U.8.C. 41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 185 370
* If the difference in column 1 is less than zero, enter “0" in column 2. TOTAL 0 E TOTAL 1280

APPLICATION AS AMENDED - PART I

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
< AFTER “| PREVIOUSLY EXTRA RATE (8) EEEN';L : RATE (8) I_EENA'-
= AMENDMENT | PapFOR ® ®
w Total N . - ~ - OR _
Z | 7.crr1.160) Minus = x = X =
Z | independent |, . e = = =
W {37 crr1.160) Minus = X = orR | X =
<€ | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16() N/A OR N/A
TOTAL TOTAL
ADD'T FEE : OR  ADDT FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
m AFTER PREVIOUSLY EXTRA RATE (8) lT:'é’EN’;L RATE (9) ﬁ?EN’;L
E AMENDMENT PAID FOR ® ®
i
Total N : - - - OR =
Z | o7 crr 1.160) Minus = X = X =
Z l'independent |, ) e _ = . =
£ |7 crr116m) Minus = X = or | X -
< Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADDTFEE

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".

*** |If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter “3".
| he "Highest Number Previously Paid For” (| otal or independent) 1s the highest number tound In the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

0074



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/978,333 10/2972007 1791 1280 SPQO7-211 25 3
CONFIRMATION NO. 4261
22928 FILING RECEIPT

CORNING INCORPORATED

seriar A

Date Mailed: 12/03/2007

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
write to the Office of Initial Patent Examination’s Filing Receipt Corrections. Please provide a copy of this
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections

Applicant(s)
James Gary Anderson, Dundee, NY;
Lewis Kirk Klingensmith, Corning, NY;
George Clinton Shay, Moneta, VA;
David John Ulrich, Burdett, NY;
Power of Attorney: The patent practitioners associated with Customer Number 22928

Domestic Priority data as claimed by applicant

Foreign Applications

If Required, Foreign Filing License Granted: 11/29/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 11/978,333

Projected Publication Date: 04/30/2009
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

Pull roll apparatus and method for controlling glass sheet tension
Preliminary Class

065

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: James Gary Anderson, et al

Serial No: 11/978,333 Examiner:

Filed: October 29, 2007 Group Art Unif: 1791

For: PULL ROLIL APPARATUS AND
METHOD FOR CONTROLLING
GLASS SHEET TENSION

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 — 1.98

Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The Examiner's attention is hereby directed to the following reference(s) listed on the
attached Form PTO-1449 for consideration in connection with the examination of the above-
identified patent application. [One copy of any non-US patent is enclosed. ]

This submission does not represent that a search has been made or that no better art
exists and does not constitute an admission that each or all of the enclosed documents
constitute “prior art.” If it should be determined that any of the submitted documents do not
constitute “prior art” under United States law, applicant(s) reserve the right to present to the
office the relevant facts and law regarding the appropriate status of such documents.

Applicant(s) further reserve the right to take appropriate action to establish the
patentability of the disclosed invention over the enclosed references, should one or more of

the references be applied against the claims of the present application.

Date: éé ég z@cﬂ ? Respectfully submitted,

CERTIFICATE OF MAILING OR TRANSMISSION P
1 heyeby certify that this paper and/or fee or charge authorization is being %//Z. C—? /
transmitted to Mail Stop Amendment, Commissioner for Patents, P.O. Box > —

1450, Alexandria, VA 22313-1450, on January 26, 2009, via: Erilee P Watson
}X\the Electronic Filing System of the U.S. Patent and TFrademark Office Reg1§uat10n No. 35’405
under 37 CFR §1.6(a}4) Corning Incorporated

‘ SP-TI-03-1
Signature = Corning, NY 14831
ruce P Watsor 607-974-3378

IDS Cover B.doc
Revision: December 1, 2007
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FORM PTQO-1449 (MODIFIED) ATTORNEY DOCKET NO.

LIST OF PATENTS AND

DISCLOSURE STATEMENT

PUBLICATIONS
FOR APPLICANTS INFORMATION APPLICANT

SP0O7-211

SERIAL NO.

11/978,333

James Gary Anderson, et al.

FILING DATE
October 29, 2007

GROUP:
1791

REFERENCE DESIGNATION

U.S. PATENT DOCUMENTS

Examiner
Initial

Document
Number

Date Name

Filing Date
Class Sub-

Class if Approp.

4,612,030

9/16/86 Smids

65 91

AB

AEEE

Al

AJ

FOREIGN PATENT DOCUMENTS

Document
Number

Daie Country

Class Sub- | Franslation
Class | Yes No

AL

AM

AN

AQ

AP

AQ

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

AR

AS

AT

AU

AV

AW

EXAMINER:

DATE CONSIDERED:

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP
609: draw line through citation if not in conformance and not considered. Include copy of this form

with next communication to applicant.
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Electronic Acknowledgement Receipt

EFSID: 4676386
Application Number: 11978333
International Application Number:
Confirmation Number: 4261

Title of Invention:

Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer:

Bruce Page Watson

Filer Authorized By:

Attorney Docket Number: SP07-211
Receipt Date: 26-JAN-2009
Filing Date: 29-0CT-2007
Time Stamp: 16:20:33

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t FileN . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
1 Information Disclosure Statement Letter SP07-211_IDS_form_B.pdf no 3
0404f4ee104bd5b41b2997f4¢52a99a5805
Warnings:

Information:

0080




Total Files Size (in bytes):| 127502

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: James Gary Anderson et al.

Serial No. 11/978,333 Examiner:
Filed: October 29, 2007 Group Art Unit: 1791
For: PULL ROLL APPARATUS AND

METHOD FOR CONTROLLING
GLASS SHEET TENSION

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56,1.97 - 1.98

Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The Examiner's attention is hereby directed to the following reference(s) listed on the attached
Form PTO-1449 for consideration in connection with the examination of the above-identified patent
application. One copy of any non-US patent is enclosed.

Each of the enclosed reference(s) was first cited in a communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of this
information disclosure staternent.

This submission does not represent that a search has been made or that no better art exists and
does not constitute an admission that each or all of the enclosed documents constitute “prior art.” Ifit
should be determined that any of the submitted documents do not constitute “prior art” under United
States law, applicant(s) reserve the right to present to the office the relevant facts and law regarding
the appropriate status of such documents.

Applicant(s) further reserve the right to take appropriate action to establish the patentability of
the disclosed invention over the enclosed references, should one or more of the references be applied

against the claims of the present application.

CERTIFICATE OF MAILING OR TRANSMISSION

Date: AJQ ol 7 2200 ﬁ Respectfully submitted,
1 hereby certify that this paper and/or fee or charge authorization is being

transmitted to Mail Stop Amendment, Commissioner for Patents, P.O. Box = .

1450, Alexandria, VA 22313-1450,on ~<${1/09 , via: (Bftce P Watson
{X the Electronic Filing System of the U.S. Patent and Trademark Office Atto,mey/_Agent for Applicant
" Registration No. 35,405
Corning Incorporated
- Intellectual Property Department
Mail Stop: SP-TI1-03-1
Corning, NY 14831
607-974-2698

IDS Cover D.doc
Revision: February 2, 2009
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FORM PTO-1449 (MODIFIED) ATTORNEY DOCKET NO. SERIAL NO.
LIST OF PATENTS AND SP07-211 11/978333
PUBLICATIONS
FOR APPLICANTS INFORMATION | APPLICANT
DISCLOSURE STATEMENT James Gary Anderson, et al.
FILING DATE GROUP:
October 29, 2007 1791
REFERENCE DESIGNATION U.S. PATENT DOCUMENTS
Filing Date
Examiner Document Number Date Name Class Sub- if Approp.
Initial Class
AA |1,586,618 6/1/26 E. T. Ferngren
AB | 2005/0268655 12/8/05 Butts, et al 65 29.12
FOREIGN PATENT DOCUMENTS
Document Number Date Country Class Sub- Translation
Class Yes No
AC | JP10-291826 11/4/98 Japan X
AD | JP2007-051028 | 3/1/07 Japan X

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

| A |

EXAMINER:

DATE CONSIDERED:

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609: draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.

Revision: February 2, 2009
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Electronic Acknowledgement Receipt

EFSID: 5113147
Application Number: 11978333
International Application Number:
Confirmation Number: 4261

Title of Invention:

Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer:

Bruce Page Watson/Terri Gustin

Filer Authorized By:

Bruce Page Watson

Attorney Docket Number: SP07-211
Receipt Date: 07-APR-2009
Filing Date: 29-0CT-2007
Time Stamp: 16:53:50

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t " . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

202575
1 Transmittal Letter SP07-211_related_art_stateme no 5
nt_4-6-09.pdf
bf7b495eddffcc250e3331980¢1d5e44da33
38e7
Warnings:

Information:
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1556038
2 Foreign Reference JP2007-51028_4-6-09.pdf no 12

b953ee07bc2b522eef5¢691357bc92d233d|
84b38

Warnings:

Information:

381282
3 Foreign Reference JP1998291826_4-6-09.pdf no 6
9b1a4856d3311ched7e9d3f3985c7aaf2cof|
c3ba
Warnings:
Information:
Total Files Size (in bytes); 2139895

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/978,333 10/29/2007 James Gary Anderson SP07-211
CONFIRMATION NO. 4261
22928 PUBLICATION NOTICE

CORNING INCORPORATED

SP-TI-3-1 IR0

CORNING, NY 14831

TR

‘(‘)0000035737068

Title:Pull roll apparatus and method for controlling glass sheet tension

Publication No.US-2009-0107182-A1
Publication Date:04/30/2009

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant: James Gary Anderson et al. :

Serial No. 11/978,333
Filed: October 29, 2007

For: PULL ROLL APPARATUS AND
METHOD FOR CONTROLLING
GLASS SHEET TENSION

Examiner:

Group Art Unit: 1791
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INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56,1.97 - 1.98

Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The Examiner's attention is hereby directed to the following reference(s) listed on the attached
Form PTO-1449 for consideration in connection with the examination of the above-identified patent
application. One copy of any non-US patent is enclosed.

Each of the enclosed reference(s) was first cited in a communication from a foreign patent
office in a counterpart foreign application not more than three months prior to the filing of this
information disclosure statement.

This submission does not represent that a search has been made or that no better art exists and
does not constitute an admission that each or all of the enclosed documents constitute “prior art.” If it
should be determined that any of the submitted documents do not constitute “prior art” under United
States law, applicant(s) reserve the right to present to the office the relevant facts and law regarding
the appropriate status of such documents.

Applicant(s) further reserve the right to take appropriate action to establish the patentability of
the disclosed invention over the enclosed references, should one or more of the references be applied
against the claims of the present application.

Date: d’_j éo[ '@J ? Respec submitted,

CERTIFICATE OF MAILING OR TRANSMISSION
I hereby certify that this paper and/or fee or charge authorization is being
transmitted to Mail Stop Amendment, Commissioner for Patents, P.O. Box

1450, Alexandria, VA 22313-1450, on August 10, 2009, via: Siwﬁ Chen
Attorney/Agent for Applicant

Xl the Electrpnjc Filing System of the U.S. Patent gnd Trademark Office e -
under R §1.6(a)(4) ; Limited Recognition No. L0023
Sigha w /. Corning Incorporated

Pamela M. Pdrier Intellectual Property Department
Mail Stop: SP-TI-03-1

Corning, NY 14831

(607) 248-1253

IDS Cover D.doc
Revision: February 2, 2009
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FORM PTO-1449 (MODIFIED) ATTORNEY DOCKET NO. | SERIAL NO.
LIST OF PATENTS AND SP07-211 11/978333
PUBLICATIONS
FOR APPLICANTS INFORMATION | APPLICANT
DISCLOSURE STATEMENT James Gary Anderson, et al.
FILING DATE GROUP:
October 29, 2007 1791
REFERENCE DESIGNATION U.S. PATENT DOCUMENTS
Filing Date
Examiner Document Number Date Name Class Sub- if lfpprop.
Initial Class
AA | 3773486 11-20-1973 | Toussaint et al. 65 29
AB | 6616025 09-09-2003 | Andrewlavage, Jr. 225 96.5
AC | 6758064 07-06-2004 | Kariya 65 91
AD |2006/042314 03-02-2006 | Abbott, III et al. 65 253
AE
AF
AG
AH
Al
Al
FOREIGN PATENT DOCUMENTS
Document Number Date Country Class Sub- Translation
Class Yes No
AK [ JP05124826 05-21-1993 | Japan ‘CO3B 17/06 X
AL | JP05124827 05-21-1993 | Japan C03B 17/06 X
AM
AN
AO
OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)
AO
AP
AQ
AR
AS
AT
AV
AW
EXAMINER: DATE CONSIDERED:

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609: draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

applicant.
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Electronic Acknowledgement Receipt

EFS ID: 5858534

Application Number: 11978333

International Application Number:

Confirmation Number: 4261

Title of Invention: Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer:

Siwen Chen/Pamela Parker

Filer Authorized By: Siwen Chen
Attorney Docket Number: SP07-211
Receipt Date: 10-AUG-2009
Filing Date: 29-0CT-2007
Time Stamp: 15:38:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t " . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

137772
1 Transmittal Letter 20090810_IDS_D_SP07-211.pdfl no 2
e5244a4976e79937e75ad34¢94105fb0ae9)
30907
Warnings:

Information:
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380091
2 Foreign Reference JP1993124826.pdf no 7

6f8f49ea128b569da35c5f2f1b2c8772d4c5
641d

Warnings:

Information:

. 198356
3 Foreian Reference JP05-124826_English_Full_SPO no o1
9 6-089.pdf
64a1a4982aa916d58dfalf80a3ecddb76f7a|
Warnings:
Information:
282835
4 Foreign Reference JP1993124827.pdf no 5
f01d3eb240dc8f1fef5f89e04878afd907h2¢]
75e
Warnings:
Information:
. 109049
5 Foreian Reference JP05-124827_English_Full_SPO no 16
9 6-089.pdf
0a02b8cbbe9571d1b4987cd6d50f7a2e297)
971d2
Warnings:
Information:
Total Files Size (in bytes); 1108103

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NoO. |
11/978,333 10/29/2007 James Gary Anderson SP07-211 4261
22928 7590 01/19/2010 | |
EXAMINER
CORNING INCORPORATED
SP-TI-3-1 COHEN, JODI F

CORNING, NY 14831

| ART UNIT | PAPER NUMBER |
1791
| MAIL DATE | DELIVERY MODE |
01/19/2010 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

11/978,333 ANDERSON ET AL.
Office Action Summary Examiner ArtUnit
Jodi Cohen 1791

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) fledon _____
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-24 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
6)] Claim(s) ____is/are rejected.
7)[] Claim(s) is/are objected to.

8)X] Claim(s) 1-24 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date _____. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100112
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Application/Control Number: 11/978,333 Page 2
Art Unit: 1791

1. Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claims 1-8 and 23-24, drawn to a glass manufacturing system comprising
a pull roll apparatus for drawing a glass sheet, classified in class 65,
subclass 148.
Il. Claims 9-22, drawn to a method of manufacturing a glass sheet, classified
in class 65, subclass 91.
The inventions are distinct, each from the other because of the following reasons:
2. Inventions Il and | are related as process and apparatus for its practice. The
inventions are distinct if it can be shown that either: (1) the process as claimed can be
practiced by another and materially different apparatus or by hand, or (2) the apparatus
as claimed can be used to practice another and materially different process. (MPEP §
806.05(e)). In this case The apparatus can be used to practice a materially different
process such as forming and receiving a molten metal or plastic sheet.
3. Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and examination burden if restriction were not
required because one or more of the following reasons apply:
(a) the inventions have acquired a separate status in the art in view of their
different classification;
(b) the inventions have acquired a separate status in the art due to their

recognized divergent subject matter;
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Application/Control Number: 11/978,333 Page 3
Art Unit: 1791

(c) the inventions require a different field of search (for example, searching
different classes/subclasses or electronic resources, or employing different
search queries);

(d) the prior art applicable to one invention would not likely be applicable to
another invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C.
101 and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected
invention.

If claims are added after the election, applicant must indicate which of these

claims are readable upon the elected invention.
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Application/Control Number: 11/978,333 Page 4
Art Unit: 1791

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

4. A telephone call was made to Bruce Watson on 1/12/2010 to request an oral
election to the above restriction requirement, but did not result in an election being
made.

5. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

6. The examiner has required restriction between product and process claims.
Where applicant elects claims directed to the product, and the product claims are
subsequently found allowable, withdrawn process claims that depend from or otherwise
require all the limitations of the allowable product claim will be considered for rejoinder.
All claims directed to a nonelected process invention must require all the limitations of
an allowable product claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product

claims and the rejoined process claims will be withdrawn, and the rejoined process
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Application/Control Number: 11/978,333 Page 5
Art Unit: 1791

claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to
be allowable, the rejoined claims must meet all criteria for patentability including the
requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product
are found allowable, an otherwise proper restriction requirement between product
claims and process claims may be maintained. Withdrawn process claims that are not
commensurate in scope with an allowable product claim will not be rejoined. See MPEP
§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the
above policy, applicant is advised that the process claims should be amended during
prosecution to require the limitations of the product claims. Failure to do so may result
in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement
is withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jodi Cohen whose telephone number is 571-270-3966.
The examiner can normally be reached on Monday-Friday 7:00am-5:00pm Eastern.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven Griffin can be reached on 571-272-1189. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 11/978,333 Page 6
Art Unit: 1791

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Steven P. Griffin/
Supervisory Patent Examiner, Art
Unit 1791

{Jodi F. Cohen/
Examiner, Art Unit 1791

0097



ATTORNEY DOCKET NO.: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: James Gary Anderson, et al.
Confirmation No.: 4261

Serial No: 11/978,333 Art Group Unit: 1791

Title: PULL ROLL APPARATUS AND
METHOD FOR CONTROLLING
GI.ASS SHEET TENSION

Filing Date:  October 29, 2007 | Examiner: Jodi F. Cohen
RESPONSE

Mail Stop Amendment
Comimissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO EXAMINER’S RESTRICTION REQUIREMENT

In the Office Action dated January 19, 2010, designated as Paper No. 20100112 in
the above-captioned application, the Examiner issued a Restriction Requirement identifying

the following groups of claims as being drawn to potentially distinct inventions:

Group I. Claims 1 — 8, 23 and 24, drawn 1o a glass manufacturing system comprising a
pull roll apparatus for drawing a glass sheet, classified in class 65, subclass 148; and
Group II. Claims 9 - 22, drawn to a method of manufacturing a glass sheet, classified

in class 65, subclass 148.

The Examiner asserted that these inventions may be regarded as independent and
distinct from one another because they are related as a process and apparatus for its practice.

Applicants elect the invention of Group 2, upon which claims 9 — 22 read, without
traverse.

Applicants believe that no extension of time is necessary to make this Response
timely. Should Applicants be in error, Applicants respectfully request the Office grant such
time extension pursuant to 37 C.F.R. § 1.136(a) as necessary to make this Response timely,

and hereby authorizes the Office to charge any necessary fee or surcharge with respect to

Revised: February 2, 2009
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Appl No.: 11/978333
Response dated: Februay & Q010
Office Action dated: Taauasy 19, V10

said time extension to the deposit account of the undersigned firm of attorneys, Deposit

Account 03-3325.

Please direct any questions or comments to Bruce P Watson at 607-974-3378.

Date: ;Q / 9{[/0

CERTIFICATE OF MAILING OR TRANSMISSION
1 hereby certify that this paper and/or fee or charge authorization is
being transmitted to Mail Stop Amendment, Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, via:

[1 Express Mail Post Office to Addressee service of the United
States Postal Service under 37 CFR §1.10 (Express Mail Label
No. );

[T depositing with the United States Postal Service with sufficient
postage as tirst class mail under 37 CFR §1 8;

[] Facsimile Transmission under 37 CFR §1.6(d) (Facsimile No.

);

E’ the Electronic Filing System of the U.S. Patent and Trademark
Office under 37 CFR §1.6(a)(4)

%/—

e P Watsor’

Signature

Revised: February 2, 2009
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Respectfully submitted,

Lo T

Bruce P Watson

Attorney/Agent for Applicant
Registration No. 35,405

Corning Incorporated
Intellectual Property Department
Mail Stop SP-TI-03-1

Corning, NY 14831
607-974-3378




Electronic Acknowledgement Receipt

EFSID: 6941036
Application Number: 11978333
International Application Number:
Confirmation Number: 4261

Title of Invention:

Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer:

Bruce Page Watson/Terri Gustin

Filer Authorized By:

Bruce Page Watson

Attorney Docket Number: SP07-211
Receipt Date: 03-FEB-2010
Filing Date: 29-0CT-2007
Time Stamp: 15:21:02

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t . . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

2010-2-3 150988
1 Response to Election / Restriction Filed SP07-211_Respone_ RE.pdf no 2
fd24e6451¢97e97164e618eb5503fbfdcd2¢
a57a
Warnings:

Information:
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Total Files Size (in bytes):| 150988

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: James Gary Anderson, et al
Serial No: 11/978,333

Filed: October 29, 2007

For:

TENSION

: Confirmation No. : 4261

i Group Art Unit: 1791

|
i
! Examiner:
j

PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHEET

PETITION TO ADD THE NAME OF AN INVENTOR UNDER 37 C.F.R. § 1.324

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Applicant petitions to add the name of inventors Michael George Shultz, who resides at

33 Willow Street, Big Flats, NY 14814, inventor Liam Ruan de Paor, who resides at 297

Lafayette Parkway, Lexington, K'Y 40503; and Patrick Aaron Parks, 546 County Route 64,

Elmira, NY 14903, to the above-captioned application. This error in inventorship occurred

without deceptive intention. A statement by the omitted inventors, statements by other

inventors, a statement of the Assignee as required by 37 C.F.R § 1.324, accompany this

petition.

Date: @/277 020/0

CERTIFICATE OF MAILING OR TRANSMISSION
1 hereby certify that this paper and/or fee or charge authorization is
being transmitted to Mail Stop Amendment, Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, via:

ﬁ the Electronic Filing System of the U.S. Patent and Trademark
Office under 37 CFR §1.6(a)(4)

on f " ‘, QO/O

Signature

B(ﬁz{ P Watson

Respectfully submitted,
CORNING INCORPORATED

Bruce P Watson
Attorney/Agent for Applicant
Registration No.: 35,405
Corning Incorporated
Intellectual Property Department
Mail Stop SP-TI-03-1

Corning, NY 14831
607-974-3378
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PATENT

SP07-211
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant(s): James Gary Anderson, et al ASSIGNEE CONSENT TO
INVENTORSHIP
CHANGE UNDER 37 C.F.R. 1.48(a)
Serial No.: 11/978,333 Group Art Unit: 1791
Filing Date: October 29, 2007 Examiner:
Title: PULL ROLL APPARATUS AND CERTIFICATE OF MAILING OR TRANSMISSION

I hereby certify that this paper and/or fee or charge

METHOD FOR CONTROLLING authorization is being transmitted to the Commissioner for
GLASS SHEET TENSION Patcl?ts, P.O. Box 1450, Alexandria, VA 22313-1450, via:

E(the Electronic Filing System of the U.S. Patent and
Trademark Office under 37 CFR §1.6(a)(4)

on gzﬂg“ / .Q Z AT
. =

Signature

Bruce P Watson

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
CORNING INCORPORATED, the assignee of the entire interest in the above-entitled

application, hereby consents to the requested change of inventorship on the application

submitted October 29, 2007.
CORNING INCORPORATED

Date: AM | 5,. 20(0 ///;'/W (i
L / Mark W. Laur esdh_/%
Assistant Secretary
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PATENT
SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s):
Application No.: 11/978,333

Filing Date:
Title:

October 29, 2007

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

James Gary Anderson, et al

PULL ROLL APPARATUS AND
METHOD FOR CONTROLLING
GLASS SHEET TENSION

AMENDMENT
TO ADD INVENTOR

|
i
i
i
i
i
i
!
|
!
|
'
|
i
i
i
i
i
:
I
1

AMENDMENT UNDER C.F.R.1.48(a) TO ADD INVENTOR

IN THE INVENTORSHIP:

Please amend the inventorship to include the names Michael George Shultz, who

resides at 33 Willow Street, Big Flats, NY 14814; inventor Liam Ruan de Paor, who resides at

297 Lafayette Parkway, Lexington, KY 40503; and Patrick Aaron Parks, 546 County Route 64,

Elmira, NY 14903 to the above-captioned application
REMARKS

This amendment is accompanied by a petition, including a statement that the

inventorship occurred without deceptive intention on the part of the omitted inventor. This

amendment is also accompanied by the fee set forth in 37 C.F.R. 1.17(h).

The Commissioner is hereby authorized by Corning Incorporated to charge any

additional fees associated with this communication or credit any overpayment to Deposit

Account No. 03-3325.

~Date: @//aj7, 0/0/&

CERTIFICATE OF MAILING OR TRANSMISSION
I hereby certify that this paper and/or fee or charge authorization is
being transmitted to Mail Stop Amendment, Commissioncr for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, via:

IZ]/the Electronic Filing System of the U.S. Patent and Trademark
Office under 37 CFR §1.6(a)(4)

o Aprel 27 eeo
ééruee P Wats;jn

Signature
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CORNING INCORPORATED

o

ce P Watson
Attorney/Agent for Applicant
Registration No.: 35,405
Corning Incorporated
Intellectual Property Department
Mail Stop SP-TI1-03-1
Corning, NY 14831
607-974-3378



Attorney Docket: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): James Gary Anderson, et al.
Application No.: 11/978,333 Examiner:

Filing Date: October 29, 2007 i Group Art Unit: 1791
Title: PULL ROLL APPARATUS AND :
METHOD FOR CONTROLLING :
GLASS SHEET TENSION i
Assistant Commissioner for Patents
Alexandria, VA 22313-1450

DECLARATION UNDER 37 CFR 1.63

I, David John Ulrich, residing at 5054 State Route 227, Burdett, NY 14818, make this
declaration in support of the addition of Michael George Shultz, Liam Ruan de Paor, and
Patrick Aaron Parks as inventors in the above named patent application.

[ hereby agree to the aforementioned change of the inventorship and furthermore have
no disagreement in regard to adding Michael George Shultz, Liam Ruan de Paor, and Patrick
Aaron Parks as inventors.

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code, and that such willful false statements may jeopardize the validity of the

application or any patent issued thereon.

Date: 3“?'2&/0 W%W

David John Ulrﬁh
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Attorney Docket: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): James Gary Anderson, et al.

Application No.: 11/978333 i Examiner:

Filing Date: October 29, 2007 i Group Art Unit: 1791

Title: PULL ROLL APPARATUS AND |
METHOD FOR CONTROLLING :
GLASS SHEET TENSION |

Assistant Commissioner for Patents

Alexandria, VA 22313-1450

DECLARATION UNDER 37 CFR 1.63

I, Lewis Kirk Klingensmith, residing at 2461 Morrcrest Drive, Corning, New York
14830, make this declaration in support of the addition of Michael George Shultz, Liam Ruan
de Paor, and Patrick Aaron Parks as inventors in the above named patent application.

I hereby agree to the aforementioned change of the inventorship and furthermore have
no disagreement in regard to adding Michael George Shultz, Liam Ruan de Paor; and Patrick
Aaron Parks as inventors.

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code, and that such willful false statements may jeopardize the validity of the

application or any patent issued thereon.

e Marell S 28]0 S %m

Lewis Klrk Khngensmlthﬂ
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Attorney Docket: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): James Gary Anderson, et al.
Application No.: 11/978,333 Examiner:

Filing Date: October 29, 2007 : Group Art Unit: 1791
Title: PULL ROLL APPARATUS AND :
METHOD FOR CONTROLLING :
GLASS SHEET TENSION [
Assistant Commissioner for Patents
Alexandria, VA 22313-1450

DECLARATION UNDER 37 CFR 1.63

I, James Gary Anderson, residing at 4410 Juniper Point, Dundee, NY 14837, make
this declaration in support of the addition of Michael George Shultz, Liam Ruan de Paor, and
Patrick Aaron Parks as inventors in the above named patent application.

I hereby agree to the aforementioned change of the inventorship and furthermore have
no disagreement in regard to adding Michael George Shultz, [Liam Ruan de Paor, and Patrick
Aaron Parks as inventors.

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful falsc statements and the like so madc arc
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code, and that such willful false statements may jeopardize the validity of the

application or any patent issued thereon.

Date: 1-2-\s Oowa MW%

mes Gary Andef§<{n
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Attorney Docket: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

METHOD FOR CONTROLLING
GLASS SHEET TENSION

Applicant(s): James Gary Anderson, et al. :

Application 11/978,333 | Examiner:

No.: i

Filing Date: October 29, 2007 : Group Art Unit: 1791
Title: PULL ROLL APPARATUS AND :

Assistant Commissioner for Patents
Alexandria, VA 22313-1450

DECLARATION UNDER 37 CFR 1.63

1, George Clinton Shay, residing at 1555 Bluewater Drive, Moneta, VA 24121, make
this declaration in support of the addition of Michael George Shultz, Liam Ruan de Paor, and
Patrick Aaron Parks as inventors in the above named patent application.

I hereby agree to the aforementioned change of the inventorship and furthermore have
no disagreement in regard to adding Michael George Shultz, Liamm Ruan de Paor, and Patrick
Aaron Parks as inventors.

1 hereby declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the
United States Code, and that such willful false statements may jeopardize the validity of the

application or any patent issued thereon.

N/ 5, 2010 /W/ %éf% /éc7

George Clinton Shay
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(U.S. Regular Application) Attorney Docket No.: SP07-211

DECLARATION IN ORIGINAL APPLICATION U.S. Attorney Docket No.: SP07-211
As a below named inventor, I declare that:
My residence, Post Office address and citizenship are as stated below next to my name.

I believe 1 am the original, first and sole inventor (if only one name is listed below) or an
original, first and joint inventor (if plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention entitled PULL ROLL APPARATUS AND
METHOD FOR CONTROLLING GLASS SHEET TENSION.

The specification of which (check only one item below):
[ ]is attached hereto

DX] was filed as United States Application Serial No. 11/978,333 on October 29, 2007 and was
amended on  (if applicable)

[ ] was filed as PCT international application number , on , and was amended under PCT
Article 19 on  (if applicable).

I hereby state that I have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the examination of this
application in accordance with Title 37, Code of Federal Regulations, § 1.56.

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) or
365(b) of any foreign application(s) for patent or inventor's certificate or 365(a) of any PCT
international application which designated at least one country other than the Unites States, listed
below and have also identified below any foreign application for patent or inventor's certificate, on the
same subject matter, having a filing date before that of the application on which priority is claimed:

L] Country: Application No.: Filing Date:
X NONE

I hereby claim the benefit under Title 35 United States Code § 119(e) and § 120 of any United
States application(s) or 365(c) of any PCT international application designating the United States
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed
in the prior United States application in the manner provided by the first paragraph of Title 35 United
States Code § 112, I acknowledge the duty to disclose material information as defined in Title 37 Code
of Federal Regulations, § 1.56 which occurred between the filing date of the prior application and the
national or PCT international filing date of this application:

L] Provisional No.: Filed: Status:
L] Application No.: Filed: Status:
L] PCT Application No: Filed: Status:
X NONE
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(U.S. Regular Application)

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

Attorney Docket No.: SP07-211

Michael George Shultz

33 Willow Street

Big Flats, NY 14814, USA
same

DATE: } // 8/// o

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE:

USA j
Michael George Shultz %‘

George Clinton Shay
1555 Bluewater Drive
Moneta, VA 24121, USA
same

USA

2l

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE: 39— /b

George Clinton Shay

David John Ulrich

5054 State Route 227
Burdett, NY 14818, USA
same

USA

bavif fpln Wik

David John Ulricy
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(U.S. Regular Application) Attorney Docket No.: SP07-211

Full Name of Inventor: Michael George Shultz
Resident Address: 33 Willow Street
Big Flats, NY 14814, USA
Post Office Address: same
Citizenship: USA
DATE: b /
Michael George Shultz
Full Name of Inventor; George Clinton Shay
Resident Address: 1555 Bluewater Drive
Moneta, VA 24121, USA
Post Office Address: same
Citizenship: USA
DATE: 3/5(/29/57 % %&f//’/é@
r George Clinton Shay
Full Name of Inventor: David John Ulrich
Resident Address: 5054 State Route 227
Burdett, NY 14818, USA
Post Office Address: same
Citizenship: USA /
DATE: - ‘ l/
David John Ulrich
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(U.S. Regular Application)

Attorney Docket No.: SP07-211

DECLARATION IN ORIGINAL APPLICATION

U.S. Attorney Docket No.: SP07-211

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such
willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE:

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE: & Masdn Q010

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE:

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE:

James Gary Anderson
4410 Juniper Point
Dundee, NY 14837, USA
same

USA

James Gary Anderson

Liam Ruan de Paor
297 Lafayette Parkway

Lexington, KY 40503, USA

same
USA

\Lam Q-me O(QPQQ_&‘

Liam Ruan de Paor

Lewis Kirk Klingensmith
2461 Morrcrest Drive
Corning, NY 14830, USA
same

USA

Lewis Kirk Klingensmith

Patrick Aaron Parks

546 County Route 64
Elmira, NY 14903, USA
same

USA

Ul

Patrick Aaron Parks
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DECLARATION IN ORIGINAL APPLICATION U.S. Attorney Docket No.: SP07-211

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by fine
or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such
willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full Name of Inventor: James Gary Anderson
Resident Address: 4410 Juniper Point
Dundee, NY 14837, USA
Post Office Address: same
Citizenship: USA

DATE: % -0~V o %W%W/%éf\

,/J/ ames Gary Andersoﬂ

Full Name of Inventor: - Liam Ruan de Paor
Resident AddIeSS' 297 Lafayette Parkway
Lexington, KY 40503, USA

Post Ofﬁce Address same
Cltlzenshlp USA

/21

DATE:

Liam Ruan de Paor

Full Name of Inventor: Lewis Kirk Klingensmith
Resident Address: 2461 Morrcrest Drive

Coming, NY 14830, USA
Post Office Address: same
Citizenship: USA '

DATE: ' ({) \ b

Lewis Kirk Klingensmith

Full Name of Inventor: Patrick Aaron Parks

Resident Address: 546 County Route 64

T . Elmira, NY 14903, USA
Post Office Address: ’ same

Citizenship: USA

DATE: o s o | | o\v/

Patrick Aaron Parks
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(U.S. Regular Application) Attorney Docket No.: SP07-211

DECLARATION IN ORIGINAL APPLICATION U.S. Attorney Docket No.: SP07-211

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such

willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE:

James Gary Anderson
4410 Juniper Point
Dundee, NY 14837, USA
same

USA

e

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE:

James Gary Anderson

Liam Ruan de Paor

297 Lafayette Parkway
Lexington, KY 40503, USA
same

USA

Al

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE: Macch 29 2010

Liam Ruan de Paor

Lewis Kirk Klingensmith
2461 Morrcrest Drive
Corning, NY 14830, USA
same
USA
‘)

Full Name of Inventor:
Resident Address:

Post Office Address:
Citizenship:

DATE:Yoncli & 2evp

(Xewis Kirk Klingénsmith / b

Patrick Aaron Parks

546 County Route 64
Elmira, NY 14903, USA
same

USA

Patrick Aaron Parks
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Electronic Patent Application Fee Transmittal

Application Number:

11978333

Filing Date:

29-Oct-2007

Title of Invention:

Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Filer:

Bruce Page Watson/Terri Gustin

Attorney Docket Number: SP07-211
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Petition fee- 37 CFR 1.17(h) (Group IlI) 1464 1 130 130

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 130
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Electronic Acknowledgement Receipt

EFSID: 7494633
Application Number: 11978333
International Application Number:
Confirmation Number: 4261

Title of Invention:

Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer:

Bruce Page Watson/Terri Gustin

Filer Authorized By:

Bruce Page Watson

Attorney Docket Number: SP07-211
Receipt Date: 27-APR-2010
Filing Date: 29-0CT-2007

Time Stamp:

11:51:19

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $130

RAM confirmation Number 23137

Deposit Account 033325

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
. . 1518909
1 Consent of Assignee accompanying the| 20100429_SP07-211_request- o 7
declaration. to-correct-inventorship.pdf
e27¢779b97dbd8e4f3fb16af254a43c940f|
38fd
Warnings:
Information:
20100429 _SP07-211_declaratio 1211771
2 Oath or Declaration filed n-for-corrected-inventorship. no 6
pdf e7b35128fff37a6f75252b92b086¢7103fd df|
a5h
Warnings:
Information:
30078
3 Fee Worksheet (PTO-875) fee-info.pdf no 2
2ae22daa06985332f3667e79ad8a4 166975
baf03
Warnings:
Information:
Total Files Size (in bytes); 2760758

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Acknowledgement Receipt

EFSID: 7494633
Application Number: 11978333
International Application Number:
Confirmation Number: 4261

Title of Invention:

Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer:

Bruce Page Watson/Terri Gustin

Filer Authorized By:

Bruce Page Watson

Attorney Docket Number: SP07-211
Receipt Date: 27-APR-2010
Filing Date: 29-0CT-2007

Time Stamp:

11:51:19

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $130

RAM confirmation Number 23137

Deposit Account 033325

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
. . 1518909
1 Consent of Assignee accompanying the| 20100429_SP07-211_request- o 7
declaration. to-correct-inventorship.pdf
e27¢779b97dbd8e4f3fb16af254a43c940f|
38fd
Warnings:
Information:
20100429 _SP07-211_declaratio 1211771
2 Oath or Declaration filed n-for-corrected-inventorship. no 6
pdf e7b35128fff37a6f75252b92b086¢7103fd df|
a5h
Warnings:
Information:
30078
3 Fee Worksheet (PTO-875) fee-info.pdf no 2
2ae22daa06985332f3667e79ad8a4 166975
baf03
Warnings:
Information:
Total Files Size (in bytes); 2760758

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NoO. |
11/978,333 10/29/2007 James Gary Anderson SP07-211 4261
22928 7590 05/14/2010 | |
EXAMINER
CORNING INCORPORATED
SP-TI-3-1 COHEN, JODI F
CORNING, NY 14831
| ART UNIT | PAPER NUMBER |
1791
| NOTIFICATION DATE | DELIVERY MODE |
05/14/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

usdocket@corning.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

11/978,333 ANDERSON ET AL.
Office Action Summary Examiner ArtUnit
Jodi Cohen 1791

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 03 February 2010.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-22is/are pending in the application.
4a) Of the above claim(s) 1-8 is/are withdrawn from consideration.

5] Claim(s) ____is/are allowed.

6)X] Claim(s) 9-22 is/are rejected.

7)[] Claim(s) _____is/are objected to.

8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 29 October 2007 is/are: a)[X] accepted or b)[ ] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) x Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 8/10/2009, 10/29/2007. 01/26/2009, 04/07/2009. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100505
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Application/Control Number: 11/978,333 Page 2
Art Unit: 1791

DETAILED ACTION
Election/Restrictions
1. Claims 1-8 withdrawn from further consideration pursuant to 37 CFR 1.142(b) as
being drawn to a nonelected apparatus, there being no allowable generic or linking

claim. Election was made without traverse in the reply filed on 02/03/2010.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

3. Claims 9 and 15-16 are rejected under 35 U.S.C. 102(b) as being anticipated by
Applicant’s admitted prior art (herein after referred to as APA).

Regarding claim 9, APA teaches a method for manufacturing a glass sheet, said
method comprising the steps of:

melting batch materials and forming the glass sheet; delivering the glass sheet to
a pull roll apparatus;

drawing the glass sheet using the pull roll apparatus
which comprises:

a first stub roll pair (144a, 142a) and a second stub roll pair (144b, 142b); and
a control device that controls said first stub roll pair and said second stub roll pair while

a first edge portion of the glass sheet is drawn between two rolls associated with said
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Application/Control Number: 11/978,333 Page 3
Art Unit: 1791

first stub roll pair and while an opposing second edge portion of the glass sheet is
drawn between two rolls associated with said second stub roll pair as taught in
paragraph [0006] of the present specification and Fig 2.

Regarding claim 15, APA teaches a step of controlling the velocities of via the
motors connected to the rolls in [0006] of the present specification.

Regarding claim 16, APA teaches an additional pulling roll assembly having two
pull rolls disposed on each edge portion and thus aiding in controlling the drawing

tension.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN

6. Claims 10-12, 18 and 20 are rejected under 35 U.S.C. 103(a) as being

unpatentable over APA and further in view of Smids (US 4612030).
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Regarding claim 10, APA does not teach the rolls are vertically downtilted.

Smids teaches forming flat glass wherein the ribbon of glass is drawn between rollers
that are vertically downtilted in the direction of drawing in order to provide bilateral
stretching and improve the surface finish of the glass (Col 2; lines 39-60). Thus it would
have been obvious to one of ordinary skill in the art to substitute the rollers taught by
APA in the prior art with rollers pointed in the downtilted direction of drawing because
Smids teaches such rollers provide bilateral stretching for stretching the glass as well as
improve the surface quality of the glass.

Regarding claim 11-12, the combined teachings of APA and Smids do not
specifically teach controlling the cross-tension in the glass sheet by adjusting the
downtilt position of the rollers. APA and roller 22 of Smids teach that rollers that move
in the direction of drawing of the glass serve only to move the glass in the same
direction of drawing. Smids teaches that rollers which move in a direction transverse to
drawing cause the glass to move, or stretch, in the direction of the driven rollers, i.e.
transverse to the drawing direction (Col 2; lines 39-60). One of ordinary skill in the art at
the time of the invention would recognize from Smids alone that the direction of rotation
of the rollers causes the glass to move in the same direction, thus one of ordinary skill in
the art would sub sequentially recognize that adjusting the amount of downtilt position of
roller pairs on either side of the glass would cause the individual sides of the glass to
move in the direction of the rollers as shown by Smids. Regarding claim 12 specifically,

the “desired splay angle which is the horizontal angle that a corresponding roll face is
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positioned relative to a major surface of the glass sheet” is considered the same angle
which determines the amount of downtilt and is thus met by the previous discussion.

Regarding claim 20, APA teaches an additional pulling roll assembly having two
pull rolls disposed on each edge portion below the first and second pairs of roller and
thus aiding in controlling the drawing tension and additionally Smids teaches numerous
roller pairs (24a and 24b as well as pull roll 22, 30 a and 30b) disposed one after
another for controlling the lateral stretching and drawing and thus the draw tension. It
would have been obvious to one of ordinary skill in the art to provide additional straight
rollers as taught by APA to aid in controlling the drawing tension or to provide additional
downtilted rollers as taught by Smids to provide additional lateral stretching.

Regarding claim 18, APA and Smids teach a step of controlling the velocities of
the motors connected to the rolls [0006] of the present specification however does not
teach idling one set of rolls. APA and Smids do not teach another two sets of roll that
may remain idle to help stabilize the glass sheet thus it would be obvious to one of
ordinary skill in the art at the time of the invention to allow one set of stub rollers to

remain idle for stabilizing the glass sheet without actually drawing the glass sheet.

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over APA.
Regarding claim 14, APA teaches a step of controlling the velocities of the
motors connected to the rolls [0006] of the present specification however does not teach

idling one set of rolls. APA does teach another two sets of roll that may remain idle to

help stabilize the glass sheet thus it would be obvious to one of ordinary skill in the art
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at the time of the invention to allow one set of stub rollers to remain idle for stabilizing

the glass sheet without actually drawing the glass sheet.

8. Claims 13, 17, 19, 21-22 are rejected under 35 U.S.C. 103(a) as being
unpatentable over APA and Smids further in view of Butts (US 20050268655).

Regarding claims 13, 17, 19, 21-22, APA teaches a step of controlling the
velocities of the rollers via individual motors connected to the rolls [0006]. The
combined teachings of APA and Smids disclose providing additional pairs of rollers to
provide further lateral stretching or control the drawing of the glass as discussed above.
Where APA already teaches providing individual motors for controlling the velocities of
each roller pair, it would have been obvious to one of ordinary skill in the art at the time
of the invention to provide additional motors to control the additional roller pairs.

APA and Smids do not specifically discuss controlling the torque. Butts teaches
the controlling the torque as well as the motors on a pull roll assembly for a glass fusion
downdraw system in order to assure the desired angular velocity thus it would have
been obvious to one of ordinary skill in the art at the time of the invention to have
controlled the torque on the pull rolls to assure the desired angular velocity is achieved

as taught by Bultts.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jodi Cohen whose telephone number is 571-270-3966.
The examiner can normally be reached on Monday-Friday 7:00am-5:00pm Eastern.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven Griffin can be reached on 571-272-1189. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Steven P. Griffin/
Supervisory Patent Examiner, Art
Unit 1791

{Jodi F. Cohen/
Examiner, Art Unit 1791
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Attorney Docket No.: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. | 11/978,333

Applicant James Gary Anderson, et al Confirmation 1 4261
No.: :

Filed i October 29, 2007

Title | PULL ROLL APPARATUS AND TC/A.U.: 1791
i METHOD FOR CONTROLLING :

{ GLASS SHEET TENSION
Examiner: Jodi F. Cohen
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT/RESPONSE TO OFFICE ACTION
Sir:
In response to the Office Action of May 14, 2010, please amend the above-

identified as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page
2 of this paper.

Remarks/Arguments begin on page 8 of this paper.

Revision: Tebruary 2, 2009
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Appl. No.: 11/978333
Response dated: August 6, 2010
Office Action dated: May 14, 2010

REMARKS/ARGUMENTS

Claims 1-25 remain in this application.

Claims 9, 11-15, 17-19 and 20-22 are hereby been amended.

Claims 10 is hereby cancelled.

Claims 1-8 and 23-25 have previously been withdrawn from consideration,
without prejudice.

Applicants note that the Office Action Summary (Form PTOL-326) erroneously
states that claims 1-22 were still pending in this application, when in fact claims 1-25
were still pending in this application. Claims 1-8 and 23-25 have been withdrawn from
consideration in response to a requirement to restrict the application to a single

invention.

Drawings
The Applicants thank the Examiner for indicating in the accompanying form

PTOL-326 that the formal drawings previously submitted have been approved.

§ 102 Rejections
The Examiner has rejected claims 9 and 15 - 16 under 35 U.S.C. § 102(b) as
being anticipated by the Applicants’ admitted prior art (APA). The Applicants
respectfully traverse this rejection as follows.
Independent claim 9 claims the steps of:
“c) drawing the glass sheet and creating a cross-tension in the glass sheet
using the pull roll apparatus which comprises:

(i) a cantilevered vertically downtilted first stub roll pair for
drawing a first edge portion of the glass sheet out away from a center of
the glass sheet;

(ii) a cantilevered vertically downtilted second stub roll pair
for drawing a second edge portion of the glass shect, at a location

transversely opposite the first stub roll pair, out away from the center of

0139



Appl. No.: 11/978333
Response dated: August 6, 2010
Office Action dated: May 14, 2010

the glass sheet, thereby creating a cross-tension in the glass sheet

between the fist stub roll pair and the second stub roll pair;

d) measuring the cross-tension in the glass sheet created by the first
and the second stub roll pairs; and

¢) controlling said first stub roll pair and said second stub roll pair

to control the cross-tension created by the first and the second stub roll

pairs in response to the measured cross-tension...”

The Applicants draw the Examinet’s attention to the portions of Fig. 2 and Fig.
4A copied below and to page 10 line 12 to the bottom of the page of the present
application. The Applicants submit that elements identified by reference numerals
142a, 142b, 144a, and 144 in Prior Art Figure2 are not “cantilevered vertically
downtilted stub roll pairs” as disclosed and claimed in the present application and as
alleged by the Examiner. Fig. 2 illustrates a conventional prior art pulling roll
arrangement in which a pulling roll is formed of shaft that extends horizontally (e.g. it
is not vertically downtilted) entirely across the glass ribbon, is rotationally supported at
both ends (e.g. it is not a cantilevered stub roll pair), and has a pair rolls (such as 144a
and 144b, or 142a and 142b) mounted thereon for engaging edge portions of the glass
ribbon for pulling on the glass ribbon down (but not out away from the center of the

glass sheet or ribbon).

Fig. 4A

1385 — A L N .
1386~ s

el e
-
148- .

452q

10
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It is submitted that such a horizontal pulling roll that cxtends entirely across the
ribbon and is supported on both ends as disclosed by the Applicants in the admitted
prior art is not a first pair and a second pair of cantilevered vertically downtilted stub
rolls as is disclosed and claimed in the present application and claims as presently
amended. As such, it is respectfully submitted that the rejection of claims 9 and 15 - 16
as presently amended under 35 U.S.C. § 102(b) as being anticipated by the Applicant’s

admitted prior art should be withdrawn.

§ 103 Rejections

The Examiner has rejected claim 14 under 35 U.S.C. § 103(a). For at
least the reasons set forth above in relation to claims 9, it is respectfully submitted that
claim 14 would not have been obvious in view of the Applicants’ admitted prior art and

that this rejection of claim 14 should be withdrawn.

The Examiner has rejected claims 10 — 12, 18 and 20 under 35 U.S.C. § 103 as
being unpatentable for obviousness over Applicants’ admitted prior art and further in
view of Smids (US 4,612,030).

With regard to claim 9 as presently amended (Claim 10 has been cancelled and
written into independent claim 9 as presently amended), as discussed above, the
Applicants’ admitted prior art does not disclose cantilevered downtilted stub roll pairs
in a downdraw process. While Smids teaches laterally stretching with cantilevered
uptilted stub roll pairs in an updraw/pulling process, Smids does not disclose the steps
of “d) measuring the cross-tension in the glass sheet created by the first and the second
stub roll pairs; and ¢) controlling said first stub roll pair and said second stub roll pair to
control the cross-tension created by the first and the sccond stub roll pairs in response to
the measured cross-tension” as is claimed in independent claim 9 as presently amended.

It is submitted that it would not have been obvious to one of skill in the art to
measure the cross-tension and control the cross-tension by controlling the tilted stub
roll pairs as is claimed by claims 9, 11 — 12, 18 and 20 as currently amended. As such,

it is respectfully submitted that the rejection of claims 9, 11 — 12, 18 and 20 as being

11
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obvious in view of the Applicants’ admitted prior art as combined with Smids be
withdrawn.

With further regard to dependent claim 11, neither Smids nor the Applicants’
admitted prior art teaches controlling the cross-tension by adjusting a downtilt position
of said first stub roll pair and said second stub roll pair.

With further regard to dependent claim 12, it is submitted that Smids is silent
with regard to the splay angle. The Examiner asserts that Smids teaches a donwntilt
angle (Smids actually teaches an uptilt) and that the splay angle is considered the same
angle which determines the amount of downtilt. The Examinct’s attention is
respectfully drawn to Fig. 4C and page 12 line 13 to page 13 line 24, where the splay
angle 0 is shown and described. In particular, please note page 12 lines 19-23 where it
is stated that “..the pull roll apparatus 740 discussed with respect to FIGURES 7A-7B
has horizontally level rolls 450a, 450b, 452a and 452b and these particular rolls if
desired can also be positioned to have a predetermined splay angle...” Thus, it is
clear that the splay angle as described and claimed in the present application is the
angle between the face/surface of the stub roll relative the vertical surface of the glass,
which is an angle that varies and is measured in a horizontal plane perpendicular to the
glass sheet. The splay angle is independent and distinct from of the downtilt or uptilt
angle of the stub rolls, which is an angle that varies and is measured in a vertical plane
the extends parallel the glass sheet.

In further regard to claim 18, as admitted by the Lxaminer, neither the
Applicants® admitted prior art nor Smids teach cantilevered downtilted stub roll pairs
having the combination of master drive motors and idle rollers as is claimed in claim
18. Tt is further submitted that it is improper to merely allege that such an arrangement
would have been obvious to one of skill in the art in view of Smids and the Applicants’
admitted prior art without some teaching or suggestion in the prior art or other viable
explanation of why one of skill in the art would obviously arrive at the claimed

arrangement in view of Smids and the Applicants’ admitted prior art.

12
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Appl. No.: 11/978333
Response dated: August 6, 2010
Office Action dated: May 14, 2010

The Examiner has also rejected claims 13, 17, 19, 21 and 22 as being
unpatentable over APA and Smids further in view of Butts (US2005/0268655). As
described above in relation to Fig. 2 and the Applicants’ admitted prior arl, Bulls
likewise teaches a conventional prior art pulling roll arrangement in which a pulling roll
is formed of shaft that extends horizontally (e.g. it is not vertically downtilted) entirely
across the glass ribbon, is rotationally supported at both ends (e.g. it is not a
cantilevered stub roll pair) and engages the glass ribbon for pulling on the glass ribbon
down (but not out away from the center of the glass sheet or ribbon). For at least the
same reasons set forth above in relation to claim 9 and former claim 10, which has been
written into claim 9 as presently amended, it is respectfully submitted that claims 13,
17, 19, 21 and 22 would not have been obvious in view of the Applicants’ admitted
prior art as combined with Smids and Butts and that this rejection of claims 13, 17, 19,
21 and 22 should be withdrawn.

With further regard to dependent claims 13, 17, 19, 21 and 22 neither Buitts,
Smids nor the Applicants admitted prior art teaches cantilevered downtilted stub roll

pairs with the claimed combination of driven stub rolls and controlled torque stub rolls.

Based upon the above amendments, remarks, and papers of records, applicant
believes the pending claims of the above-captioned application are in allowable form
and patentable over the prior art of record. Applicant respectfully requests that a timely

Notice of Allowance be issued in this case.

Applicant believes that no extension of time is necessary lo make this Reply
timecly. Should applicant be in error, applicant respectfully requests that the Office
grant such time extension pursuant to 37 C.F.R. § 1.136(a) as necessary to make this
Reply timely, and hereby authorizes the Office to charge any necessary fee or surcharge
with respect to said time extension to the deposit account of the undersigned firm of

attorneys, Deposit Account 03-3325.

13
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Appl. No.:o 11978333
Response dated: August 6, 2010
Office Action dated: May 14, 2010

Please direct any questions or comments (o Bruce P Watson at 607-974-3378.

espectfully submitied,

DATE: August 6, 2010

Bruce P Watson

CERTIFICATE OF MALLING ORUTBANSMISSION fsxff.O!‘{iEV { Agent for f/‘\'@‘ Heant
Thereby certify fhat this paper anvdior fee o charge anthovization fs LT & : !
being fransmitied to Mail Stop Amendiment, Comuvissioner for Regis

ration Number: 35,405

Brtents. PO Rax 1456, Alevaidr: 323131450, on . .
.f...-uts,/l 1){. l?o,\ .l 156G, AMexandrin, VA 223131450, on Corming fHCOi’pOl’{:{E{’.d
August 6, 2081, via:

‘b Py
Intellectual Property Department
Mail Stop: SP-T1-03-1
Corning, MY 14831

Phone: 607-974-3378

c as first class roall under 37 CFR §1.5;
] racsimile Transmission under 37 CFR.§1.6{d) (Facsimile No,

B4 the Electro sstem of the LS. Patont and Tradeamark
Office undey 37 C

Siguature g
Susan M. Kane
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Appl. No.: 11/978333
Response dated: August 6, 2010
Office Action datcd: May 14, 2010

The listing of claims will replace all prior versions, and listings, of claims in the
application: :

Listing of Claims:

1. (withdrawn) A pull roll apparatus for drawing a glass sheet, said pull roll
apparatus comprising: '

a first stub roll pair;

a second stub roll pair; and A

a control device that controls said first stub roll pair and said sccond stub roll
pair while a first edge portion of th.e glass sheet is drawn between two rolls associated
with said first stub roll pair and while an opposing second edge portion of the glass

sheet is drawn between two rolls associated with said second stub roll pair.

2. (withdrawn) The pull roll apparatus of Claim 1, wherein at least one of

the rolls is a vertically downtilted roll.

3. (withdrawn) The pull roll apparatus of Claim 1, further comprising a
cross-draw tension device that measures a cross-tension in the glass sheet such that said
control device is able to automatically adjust the cross-tension in the glass sheet by

adjusting a downtilt position of said first stub roll pair and said second stub roll pair.

4, (withdrawn) The pull roll apparatus of Claim 1, further comprising a
cross-draw tension device that measures a cross-tension in the glass sheet such that said
first stub roll pair and said second stub roll pair can be manually adjusted so as to

control the cross-tension in the glass sheet.

5. (withdrawn) The pull roll apparatus of Claim 1, wherein each of the
rolls is positioned to have a desired splay angle which is a horizontal angle that a

corresponding roll face is positioned relative to a major surface of the glass sheet.

Revision: February 2, 2009
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6. (withdrawn) The pull roll apparatus of Claim 1, further comprising a
pulling roll assembly, disposed below said first and second stub roll pairs, which aids in
controlling a draw tension on the glass sheet by having two pull rolls which draw
therebetween the first edge poition and the opposing second edge portion of the glass

sheet.

7. (witﬁdrawn) The pull roll apparatus of Claim 1, further comprising:

a third stub roll pair disposed below said first stub roll pair;

a fourth stub roll pair disposed below said second stub roll pair;

said control device further controls said third stub roll pair and said. fdurth stub
roll pair while a lower first edge portion of the glass sheet is drawn between two rolls
associated with said third stub roll pair and while a lower opposing second edge portion

of the glass sheet is drawn between two rolls associated with said fourth stub roll pair.

8. (withdrawn) The pull roll apparatus of Claim 7, whercin at lcast one of

the rolls is a vertically downtilted roll.

9. (currently amended) A method for manufacturing a glass sheet, said
method comprising the steps of’
' a) melting batch materials and forming the glass sheet;
b) delivering the glass sheet to a pull roll apparatus; and

¢) drawing the glass sheet and creating a cross-tension in the glass sheet using

the pull roll apparatus which comprises:

(1) a cantilevered vertically downtilted first stub roll pair_for drawing a

first edge portion of the glass sheet out away from a center of the glass sheet;

(ii) a cantilevered vertically downtilted second stub roll pair_for, at a

location transversely opposite the first stub roll pair, drawing a second edge

portion of the glass sheet out away from the center of the glass sheet, thereby

creating a cross-tension in the glass sheet between the fist stub roll pair and the

second stub roll pair;
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d) measuring the cross-tension in the glass sheet created by the first and the

second stub roll pairs; and A
e) controlling said first stub roll pair and said second stub roll pair to control the

cross-tension_created by the first and the second stub roll pairs in response to the

measured _cross-tensionwhi

10.  (Cancelled)

11.  (currently amended) The method of Claim 9, furthercemprising-a-step

sheet—ls—eemfe}}ed—by—wherem said controlling step comprises adjustmg a downtilt

position of said first stub roll pair and said second stub roll pair.

12. (currently amended) The method of Claim 9, wherein said drawing step
fu1the1 comprising a step of positioning each of the stub rolls to have a desired splay
anglc which is a horizontal angle that a corresponding roll face is positioned relative to

a major surface of the glass sheet.

13.  (currently amended) The method of Claim 9, wherein said drewing
controlling step further compl'isiﬁg the steps of controlling angular velocities ot master
motors operatively connected to one of the stub rolls in each of said first and second
stub roll pairs and also controlling torques of slave motors operatively connected to the

other one of the stub rolls in each of said first and second stub roll pairs.

14.  (currently amended) The method of Claiin 9, wherein said drawing
controlling step further comprising steps of controlling angular velocities of master

motors operatively connected to one of the stub rolls in each. of said first and second

4
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stub roll pairs while idling the other once of the stub rolls in each of said first and second

stub roll pairs.

15.  (currently amended) Thevmethod of Claim 9, wherein said drawing
controlling step further comprising a step of contiolling an angular velocity of motors

operatively connected to the stub rolls of said first and second stub roll pairs.

16.  (original) The method of Claim 9, whercin said pull roll apparatus
further comprising a pulling roll asscmbly, disposed below said first and second stub
roll pairs, which aids in controlling a draw tension on the glass sheet by having two pull
rolls which draw therebetween the first edge portion and the opposing sccond. edge

portion of the glass sheet.

17. (currently amended) The method of Claim 16, wherein said deawing
controlling step further comprising steps of controlling an angular velocity of a master
motor operatively connected to one of the pull rolls of said pulling roll assembly and
also controlling a torque of a slave motor operalively connected to the other pull roll in
said pulling roll assembly and further controlling torques of slave motors operatively

connected to the stub rolls of said first and second stub roll pails.

18. (currently amended) The method of Claim 16, wherein said drawing
controlling step further comprising steps of controlling an angular velocity of a master
- motor operatively coﬁnected to one of the pull rolls of said pulling roll assembly while
the other pull roll runs idle in said pulling roll assembly and also controlling torques of

slave motors operatively connected to the rolls of said first and second stub roll pairs.
19.  (currently amended) The method of Claim 16, wherein said drawing

controlling step turther comprising steps of -controlling angular velocities of master

motors operatively connected to each one of the pull rolls of said pulling roll assembly
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-and also controlling torques of slave motors operatively connected to the rolls of said

first and second stub roll pairs.

20.  (currently amended) The method of Claim 9, wherein said pull roll
apparatus further comprising:

a cantilevered vertically downtilted third stub roll pair, disposed below said first

stub roll pair, for drawing the first edge portion of the glass sheet out away from the

center of the glass sheet;

a cantilevered vertically downtilted fourth stub roll pair, disposed helow said

second stub roll pair_at a location transversely opposite the third stub roll pair, for

drawing the second edge portion of the glass sheet out away from the center of the glass
sheet, thereby creating a cross-tension in the glass sheet between the third stub roll pair

and the fourth stub roll pair;

measuring the cross-tension in the glass sheet created by the third and the fourth

stub roll pairs; and .
controlling seid-eentrel-devieefurther-eentrols-said third stub roll pair and said

fourth stub roll pair to control the cross-tension created by the first and the second stub

roll pairs in response to the measured cross-tensionwhile-atowerfifst-edge-portion-of

21. (currently amended) The method of Claim 20, wherein said drawing

controlling step further-comprising the step of controlling angular velocities of master

motors operatively connected to one of the stub rolls of said third and fourth stub roli
pairs and also controlling torques of slave motors operatively connected to the other one
of the stub rolls of said third and fourth stub roll pairs and further controlling torques of
slave motors operatively connected to the stub rolls of said first and second stub roll

pairs.

0152



Appl. No.: 11/978333
Response dated: August 6, 2010
Oftice Action datcd: May 14,2010

22. (currently amcnded) The method of Claim 20, wherein said drawing
controlling step further comprising the steps of controlling angular velocities of master

motors operatively connected to the stub rolls of said third and fourth stub roll pairs and

also controlling torques of slave motors operatively connected to the stub rolls of said

first and second stub roll pairs.

23.  (withdrawn) A glass manufacturing system comprising:
at least one vessel for melting batch materials and forming molten glass;
an isopipe for receiving the molten glass and forming a glass sheet; and
a pull roll apparatus for receiving the glass sheet and drawing the glass sheet,
wherein said pull roll apparatus includes:

a first stub roll pair;
a second stub roll pair; and

a control device that controls said first stub roll pair and said second stub
roll pair while a first edge portion of the glass shect is drawn between two rolls
associated with said first stub roll pair and while an opposing second edge
portion of the glass sheet is drawn between two rolls associated with said

second stub roll pair.

24, (withdrawn) The glass manufacturing system of Claim 23, whetein said
pull roll apparatus further comprising a pulling roll assembly, disposed below said first
and second stub roll pairs, which aids- in controlling a draw tension on the glass sheet by
having two pull rolls which draw therebetween the first edge portion and the opposing

second edge portion of the glass sheet.

25.  (withdrawn) The glass manufacturing system of Claim 23, wherein said
pull roll apparatus further comprising:
a third stub roll pair disposed below said first stub roll pair;

a fowrth stub roll pair disposed below said second stub roll pair;
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said device further controls said third stub roll pair and said fourth stub roll pair
while a lower first edge portion of the glass sheet is drawn between two rolls associated
with said third stub roll pair and while a lower opposing second edge portion of the

glass sheet is drawn between two rolls associated with said fourth stub roll pair.
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Application/Control Number: 11/978,333 Page 2
Art Unit: 1741

DETAILED ACTION
Claim Rejections - 35 USC § 103
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN

3. Claims 9, 11, 14-16, 18, 20 are rejected under 35 U.S.C. 103(a) as being
unpatentable over APA as cited in the US patent publication 20090107182 and further
in view of Smids (US 4612030).

Regarding claims 9 and 11, APA teaches a method for manufacturing a glass
sheet, said
method comprising the steps of:

melting batch materials and forming the glass sheet; delivering the glass sheet to
a pull roll apparatus;

drawing the glass sheet using the pull roll apparatus

which comprises:
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a first stub roll pair (144a, 142a) and a second stub roll pair (144b, 142b); and
a control device that controls said first stub roll pair and said second stub roll pair while
a first edge portion of the glass sheet is drawn between two rolls associated with said
first stub roll pair and while an opposing second edge portion of the glass sheet is
drawn between two rolls associated with said second stub roll pair as taught in
paragraph [0006] of the present specification and Fig 2.

APA does not teach cantilevered vertically downtilted rolls. Smids teaches
forming flat glass wherein the ribbon of glass is drawn between pairs of rollers that are
vertically downtilted in the direction of drawing and cantilevered, or supported only on
one end. Each pair of rollers pulls the glass sheet in the direction of movement of said
roller pair thus in order to provide bilateral stretching as well as improve the surface
finish of the glass, wherein said bilateral stretching would cause some cross tension as
the opposing roller pairs draw and stretch the glass in opposite directions (as seen in
Fig 2, 4 and Col 2; lines 39-60). Thus it would have been obvious to one of ordinary skill
in the art to substitute the rollers taught by APA in the prior art with rollers pointed in the
downtilted direction of drawing because Smids teaches such rollers provide bilateral
stretching for stretching the glass as well as improve the surface quality of the glass.

The combined teachings of APA and Smids do not specifically disclose steps of
measuring and controlling the cross-tension. However; Smids teaches said rollers for
bilateral stretching of the glass which clearly causes cross-tension in the glass sheet as
the glass is stretched outwards as is depicted in Fig 2 and Fig. 4. Smids states the

amount of stretching in the transverse direction depends on the amount of divergence,
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i.e. downtilt of the rollers (Col 3; lines 4-20). It would have been obvious to one of
ordinary skill in the art at the time of the invention that the cross-tension is an
assessment of the amount of stretching thus it would have been obvious to one of
ordinary skill in the art to measure and control the cross-tension or force exerted by the
rollers to cause the desired stretching. Examiner Notes; the mere act of choosing the
initial angle at which the rollers are oriented is considered an act of controlling the
downtilt of the roller pairs to control the cross-tension in the glass sheet.

Further, the combined teachings of APA and Smids do not specifically teach
controlling the cross-tension in the glass sheet by adjusting the downtilt position of the
rollers. The rollers of APA and roller 22 of Smids teach that rollers that move in the
direction of drawing of the glass serve only to move the glass in the same direction of
drawing. Smids teaches that rollers which move in a direction transverse to drawing
cause the glass to move, or stretch, in the direction of the driven rollers, i.e. transverse
to the drawing direction (Col 2; lines 39-60). Smids states the amount of stretching in
the transverse direction depends on the amount of divergence, i.e. downtilt of the rollers
(Col 3; lines 4-20), thus one of ordinary skill in the art at the time of the invention would
recognize from Smids alone that the direction of rotation of the rollers causes the glass
to move in the same direction, thus one of ordinary skill in the art would sub sequentially
recognize that adjusting the amount of downtilt position of roller pairs on either side of
the glass would cause the individual sides of the glass to move in the direction of the

rollers as shown by Smids.

0159



Application/Control Number: 11/978,333 Page 5
Art Unit: 1741

Regarding claim 14, APA teaches a step of controlling the velocities of the
motors connected to the rolls [0006] of the present specification however does not teach
idling one set of rolls. APA does teach another two sets of roll that may remain idle to
help stabilize the glass sheet thus it would be obvious to one of ordinary skill in the art
at the time of the invention to allow one set of stub rollers to remain idle for stabilizing
the glass sheet without actually drawing the glass sheet.

Regarding claim 15, APA teaches a step of controlling the velocities of via the
motors connected to the rolls in [0006] of the present specification.

Regarding claim 16, APA teaches an additional pulling roll assembly having two
pull rolls disposed on each edge portion and thus aiding in controlling the drawing
tension.

Regarding claim 18, APA and Smids teach a step of controlling the velocities of
the motors connected to the rolls [0006]. Furthermore, APA and Smids do teach idling
a second set of rolls. APA and Smids do teach another two sets of rollers (152a, b and
154a, b) that may remain idle to help stabilize the glass sheet [0006] thus it would be
obvious to one of ordinary sKkill in the art at the time of the invention to allow one set of
stub rollers to remain idle for stabilizing the glass sheet without actually drawing the
glass sheet.

Regarding claim 20, APA teaches an additional pulling roll assembly having two
pull rolls disposed on each edge portion below the first and second pairs of roller and
thus aiding in controlling the drawing tension and additionally Smids teaches numerous

roller pairs (24a and 24b as well as pull roll 22, 30 a and 30b) disposed one after
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another for controlling the lateral stretching and drawing and thus the draw tension. It
would have been obvious to one of ordinary skill in the art to provide additional straight
rollers as taught by APA to aid in controlling the drawing tension or to provide additional

downtilted rollers as taught by Smids to provide additional lateral stretching.

4. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over APA and
Smids further in view of Fengren (US 1586618).

Regarding claim 12, the combined teachings of APA and Smids do not teach a
pair of vertically downtilted stub rolls having a “desired splay angle which is the
horizontal angle that a corresponding roll face is positioned relative to a major surface of
the glass sheet” however; it is known in the art to angle the face of the roller from the
face of the glass in order to grip the sheet and achieve the desired thickness and width
of the glass sheet as taught by Fengren (Fig 5, 6, 7, 8, 11, Page 2; lines 90-190). It
would have been obvious to one of ordinary skill in the art to angle the face of the rollers
away from the face of the glass sheet in order to properly grip the glass sheet as taught

by Fengren.

5. Claims 13, 17, 19, 21-22 are rejected under 35 U.S.C. 103(a) as being

unpatentable over APA and Smids further in view of Butts (US 20050268655).
Regarding claims 13, 17, 19, 21-22, APA teaches a step of controlling the

velocities of the rollers via individual motors connected to the rolls [0006]. The

combined teachings of APA and Smids disclose providing additional pairs of rollers to
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provide further lateral stretching or control the drawing of the glass as discussed above.
Where APA already teaches providing individual motors for controlling the velocities of

each roller pair, it would have been obvious to one of ordinary skill in the art at the time

of the invention to provide additional motors to control the additional roller pairs.

APA and Smids do not specifically discuss controlling the torque. Butts teaches
the controlling the torque as well as the motors on a pull roll assembly for a glass fusion
downdraw system in order to assure the desired angular velocity thus it would have
been obvious to one of ordinary skill in the art at the time of the invention to have
controlled the torque on the pull rolls to assure the desired angular velocity is achieved

as taught by Bultts.

Response to Arguments

6. Applicant's arguments filed 08/06/2010 have been fully considered but they are
not persuasive.
7. Applicants arguments regarding the rejections under 35 U.S.C. 102(b) are moot
in view of the new grounds of rejection as required by applicants amendments.
8. Applicants arguments regarding the rejections under 35 U.S.C. 103(a) are not
considered persuasive for the following reasons:

Regarding the rejections under 35 U.S.C. 103(a), applicant argues that Smids
discloses cantilevered uptilted roll pairs and not downtilted rolls. In response to this
argument applicant should note that whether the rollers are tilted “up” or "down” is a

matter of perception. Furthermore, Smids teaches the rollers tilted in the direction of
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drawing therefore one of ordinary skill in the art modifying the prior art invention
disclosed by APA with the rollers of Smids to cause bilateral stretching would tilt the
rollers in the direction of drawing or “downtilt” as viewed by the applicant.

Applicant also argues the combined teachings of APA and Smids do not
specifically disclose or make obvious the steps of measuring and controlling the cross-
tension as required by present claim 9. Smids teaches said rollers for bilateral
stretching of the glass wherein the glass is subjected to stretching via the rollers in the
direction of the machine by a desired percentage. The stretching clearly causes cross-
tension in the glass sheet as the glass is stretched outwards as is depicted in Fig 2 and
Fig. 4. Smids states the amount of stretching in the transverse direction depends on the
amount of divergence, i.e. downtilt of the rollers (Col 3; lines 4-20). It would have been
obvious to one of ordinary skill in the art at the time of the invention that the cross-
tension is a quantitative assessment of the amount of stretching, thus it would have
been obvious to one of ordinary skill in the art to measure and control the cross-tension
or force exerted by the rollers to cause the desired stretching. The claims do not
specify how the steps of controlling or measuring are carried out but simply state
general steps of measuring the cross-tension of the glass sheet and controlling the
downtilt of the rollers in response to this. It is obvious to one of ordinary skill in the art
the stretching caused by the rollers causes a cross-tension in the glass. It would be
obvious to one of ordinary skill in the art to measure the amount of cross-tension and
thus control the divergence or downtilt of the rollers in order to achieve the desired

amount of stretching.
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Regarding claim 12 Applicant argues that Smids is silent with regards to the
splay angle and explains the splay angle as required by the present specification and
the difference between the splay angle and the downtilt angle. In response to
applicant's argument regarding the splay angle, it is noted that the features upon which
applicant relies (i.e., Fig 4c and page 12; line 13 to page 13; line 24 and “the angle
between the face/surface of the stub roll relative the vertical surface of the glass) were
not recited in the rejected claim(s). Although the claims are interpreted in light of the
specification, limitations from the specification are not read into the claims. See In re
Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Claim 12 previously
recited a definition for the splay angle, “a desired splay angle which is a horizontal angle
that a corresponding roll face is positioned relative to a major surface of the glass
sheet.” Wherein no vertical and horizontal directions had been defined and thus the
downtilted angle of the stub rolls fit the limitations of previous claim 12. The amended
claim 9 requires vertically downtilted stub rolls and thus requiring new grounds of
rejection for claim 12.

Regarding claim 18 Applicant argues that examiner admits that neither APA nor
Smids teach a pair of downtilted rollers in combination with drive motors and a second
pairs of idle rollers. The grounds of rejection regarding claim 18 previously contained a
typographical error where the word not was inserted so that the grounds of rejection
appeared APA and Smids do not teach idling one set of rolls. This is clearly not true.
The cited paragraph [0006] clearly states,

“The traditional pull roll apparatus 140 also has a first motor 146 operatively
connected to the first pull roll 142 and a second motor 148 operatively connected
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to the second pull roll 142. Plus, the traditional pull roll apparatus 140 has a
device 149 (e.g., computer, programmable logic controller, variable frequency
drives) that controls the velocities (revolutions per minute) of motors 146 and 148
to cause the two pull rolls 142 and 144 to draw or stretch the glass sheet 105 (at
this point a visco-elastic glass sheet 105) to the desired final thickness. In
addition, the traditional pull roll apparatus 140 may include a pair of bare idling
rolls 152 and 154 (located below the first and second pull rolls 142 and 144)
which have ends 152a, 152b, 154a and 154b that help stabilize and reduce the
motion of the glass sheet 105 when the TAM 150 scores the glass sheet 105 and
when the scored glass sheet 105 is separated into individual glass sheets 155"
Wherein the cited prior art is applicant’s own admitted prior art it should have
been clear to the applicant that the prior art teaches a second pair of idle rollers to help
stabilize the glass as well as controlling the velocities of the rollers via motors to draw
and stretch the glass to a desired thickness.
Applicant’s arguments regarding claims 13, 17, 19, 21 and 22 have been

answered above regarding claim 9.

Conclusion

9. Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the
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shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jodi Cohen whose telephone number is 571-270-3966.
The examiner can normally be reached on Monday-Friday 7:00am-5:00pm Eastern.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Matthew Daniels can be reached on 571-272-2450. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jason L Lazorcik/
Primary Examiner, Art Unit 1741

{Jodi F. Cohen/
Examiner, Art Unit 1741
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Attorney Docket No.: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. | 11/978333

Applicant James Gary Anderson, et al Confirmation 4261
; No.: ’

Filed October 29, 2007 :

Title : PULL ROLL APPARATUS AND TC/A.U.: 11741
{ METHOD FOR CONTROLLING E

: GLASS SHEET TENSION

Examiner: Jodi F. Cohen

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT/RESPONSE TO OFFICE ACTION
Sir:
In response to the Office Action of October 29, 2010, please amend the above-

identified as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page
2 of this paper.

Remarks/Arguments begin on page 8 of this paper.

Revision: Tebruary 2, 2009

0176



Appl. No.: 11/978333
Response dated: March 29, 2011
Office Action dated: October 29, 2010

REMARKS/ARGUMENTS

Claims 9 and 11-22 remain in this application.

Claims 9, 11, and 13-22 are hereby amended.

Claim 10 was previously cancelled.

Claims 1-8 and 23-25 were previously withdrawn as a result of an earlier
restriction requirement. In view of the cxaminer’s earlier restriction requirement,

applicant retains the right to present claims 1-8 and 23-25 in a divisional application.

§ 103 Rejections

3. Claims 9, 11, 14-16, 18 and 20 were rejected under 35 U.S.C. § 103(a) as being
unpatentable over U.S. Publication No. 2009/0107182 (Anderson) and further in view
of U.S. Patent No. 4,612,030 (Smids).

The Examiner states that Anderson teaches stub rolls 144a, 144b, 142a, and
142b. The term stub rolls as used in the present application and claims is intended to
describe rolls on cantilever shafts that do not extend completely across the sheet of
glass, such that there are separate shafts on each side of the glass sheet for carrying rolls
that contact each edge portion of the sheet. The Anderson reference, on the other hand,
teaches shafts that extend entirely across the glass sheet and support 2 rolls (such as
rolls 142a & 142b on a single shaft (see rolls 144a & 144b) for engaging each edge
portion of the glass sheet. The use of stub rolls enables the shafts and the rolls
supported on the shafts to be downtilted in order to create a cross-tension in the glass as
is presently claimed, whereas single full width shafts as taught by Anderson cannot be
so tilted.

As indicated by the Examiner, the Smids reference teaches vertically downtilted
stub rolls that create a cross-tension in the glass sheet. However, claim 9 as presently
amended further claims the steps of “d) measuring the cross-tension in the glass sheet
created by the first and the second stub roll pairs; and ¢) automatically controlling and
adjusting at least one of said first stub roll pair and said second stub roll pair to
control and adjust the cross-tension created by the first and the second stub roll pairs

in response to the measured cross-tension.” It is submitted that Smids does not teach
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or suggest measuring the cross-tension in the glass, controlling and adjusting the cross-
tension in thc glass, nor controlling and adjusting the cross-tension in the glass in
response to the measured cross-tension in the glass.

As admitted by the Examiner, there is no mention on Smids of any sensing of
the cross tension in the glass, nor of any automatic control and adjustment of the cross-
tension in the glass as is presently claimed in all of the pending, non-withdrawn claims.
The Examiner nevertheless states that Smids teaches that the amount of stretching in
the transverse direction depends on the amount of divergence of the second set of pinch
rolls relative to the first set of pinch rolls and that this would have made it obvious to
one of ordinary skill in the art that cross-tension is an assessment of the amount of
stretching, which in turn would have made it obvious to one of ordinary skill in the art
to measure and control the cross-tension to cause the desired stretching. The Examiner
further alleges that Smids states that the amount of stretching in the transverse direction
depends on the divergence, i.c. downtilt of the rollers. The applicant respectfully
traverses this rejection of the claims as follows.

It is submitted the meaning of “diverging rollers” and “divergence” as used by
Smids is unclear. Divergence of the rollers in Smids may refer to the diverging “tilt” of
the rollers as alleged by the Examiner. On the other hand, Smids may be referring to
the illustrated arrangement of a plurality of pairs of rolls that are positioned further and
further apart, i.e. that rollers diverge as you move in the direction of travel of the glass

ribbon, as can be seen in Fig. 2 of Smids copied below.
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The Examiner further states that “the mere act of choosing the initial angle at
which the rollers are oriented is considered an act of controlling the downtilt of the
roller pairs to control the cross-tension in the glass sheet.” It is submitted that the
measuring and controlling steps as described and claimed in the present application are
clearly not a one time initialization steps as alleged by the Examiner, but are an ongoing
measuring and adjusting control processes. The word “control” indicates the claimed
process is an ongoing process for measuring and adjusting (i.c. controlling) the cross-
tension in the glass at the stub rolls during the claimed glass fabrication process, not
just an initializing step. Nowhere does Smids mention the magnitude of the cross-
tension, let alone measuring the cross-tension or controlling the cross-tension with the
tilt angle of the rolls in order to obtain the desired stretching or cross-tension during the
glass fabrication process. Therefore, even if Smids is referring to the tilt angle of the
rolls with the word divergence, it is respectfully submitted that Smids does not teach or
suggest a control process for measuring and controlling the cross-tension in the glass
during the glass fabrication process as is presently claimed. It is submitted that reading
this much into the teachings of the Smids reference is only possible through the

impermissible use of hindsight after having seen the present invention.

10
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In view of the foregoing, it is submitted that claims 9 and 11-22 of the instant

application would not have been obvious to one if ordinary skill in view Anderson as

combined with Smids and it is requested that this rejection be withdrawn.

4, Claim 12 was rejected under 35 U.S.C. § 103(a) as being unpatentable over
Anderson, in view of Smids, and further in view of U.S. Patent No. 1,586,618
({'engren); and claims 13, 17, 19, and 21-22 were rejected under 35 U.S.C. § 103(a) as
being unpatentable over Anderson and Smids, and further in view of U.S. Publication
No. 2005/0268655 (Butts).

It is submitted that Fengren and Butts also fail to teach a process for sensing and
controlling the cross section in a sheet of glass during the glass fabrication process and
therefore fail to cure the deficiencies in the combination of Anderson and Smids that
cause them to fail to render the presently claimed invention obvious to one of skill in
the art. Fengren teaches edge rollers that grip edge grooves or beads on opposing edges
of the glass sheet to keep the sheets width from shrinking. Butts, as is the case with
Anderson, teaches conventional vertical pull rollers, not tilted stub rollers that create a
cross tension in the sheet of glass.

In view of the foregoing, it is submitted that claims 9 and 11-22 of the instant
application would not have been obvious to one if ordinary skill in view Anderson as
combined with Smids, Fengren and Butts and it is requested that these rejections be

withdrawn.

Conclusion

Based upon the above amendments, remarks, and papers of records, applicant
believes the pending claims of the above-captioned application are in allowable form
and patentable over the prior art of record. Applicant respectfully requests that a timely
Notice of Allowance be issued in this case.

Applicant believes that a two month extension of time is necessary to make this
Reply timely. Applicant respectfully requests that the Office grant such time extension
pursuant to 37 C.F.R. § 1.136(a) as necessary to make this Reply timely, and hereby

11
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Responss dated: Mavch 29, 2011

Office Action dated: Oectober 29, 2010

authorizes the Office to charge any necessary fee or surcharge with respect to said time
extension to the deposit account of the undersigned firm of attorncys, Deposit Account

(3-332

L

Please direct any questions or comments to Bruce P Watson at (607) 974.3378.

Respectfully subnutted,

DATE: March 29, 2011

Biriice P Watson

CERTIVICATE OF MAILING OR TRANSMISSION Attorn E}"/' A{fﬁ nt for AAX})I)E feant
{ fiereby certify thay this paper andfor fee ov chaspe authorization is . R .
being transmitted to Mail Stop RCE, Conunissioner for Patents, Regwﬁﬂti@n Number: 35,405
PO Box 1450, Alexandria, VA 223331450, on March 20,2015, CDI’ﬂiilQ thDI‘le'a/{Ed
Vi = k

Imtellectual Property Department
[ Express Mail Post Office to Addressce serviee of the United AAei] Qv SDUTIAN

States Postal Service nnder 37 CFR §1.10 {(Express Mail Label !\‘4&11 'f)l()p P SP-TH ?" 1
No % Corning, NY 14831
Depostiing with the United States Postal Seyvice with Dhemer (67 97413
sufficient postage ag first class wail uader 37 CFR § Phone: (60 i} 14-3378
] Facsimile Trassmission under 37 CFR §1.6{d) (Fa

fing System of the UL, Patent and Trademark

Signature

Susan M. Ka
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1.8, Attorney Docket No.: SPO7-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: James Gary Anderson, et al.

Serial No: 117978333 Art Group Unit: 1741
Filing Date:  October 29, 2007 Examiner: Jodi F. Cohen
Title: PULL ROLL APPARATUS AND

METHOD FOR  CONTROLLING
GLASS SHEET TENSION

Mail Stop RCE

Conymnissioner of Patents

P.03. Box 1450

Alexandria, VA 22313-1450

REGQUEST FOR EXTENSION OF TIME TO RESPOND TO OFVICIAL ACTION

Applicants, through counsel, respectfully request a two (2) month extension of time
pursuant to 37 C.F.R. § 1.136(a), or such other extension of time as is necessary, to respond
o the Office Action dated October 29, 2010 currently due January 29, 2011, Please charge
the fee of $490.00, and any additional fees or surcharges necessary to make this response
timely, to the deposit account of the undersigned corporation, Deposit Account No. 03-3325,

and credit any overpayment.

Drate: March 29, 2011 Respectfully submitted,
CERTIFICATE OF MAILING OR TRANSMISSION <

{ hereby certify that this paper and/or fee or charge authorization
s being transmitted © Mail Stop RCE, Commissioner for
Fatents, P.O. Box 1438, Alexandria, VA 223131450, via

Buce P Watson
{3 Express Mail Post Offics to Addressee service of the Unifed Attorney/Agent for Applicant
States Postal Service under 37 CFR §1.10 (Express Mail - o " o
1abel No. % ,E_\eg. Mo 33,405
1 gcposi‘.isig with the United SFatcs Postal Service wi(?*. Commg }n,cerpmated
sufficient postage as first class mail under 37 CFR §1.8 (Mail . L o )
Siop % intellectual Property Department
{71 racsinife Tn‘:nsmission} ‘EJEKGCT 37 CFR §1.6(d) (Facsimile No. WMail S/{Op SPT1-3-1

Bd  the Eleutronic Fiiing Bysters of the U.S. Pateat aund Cmﬂing? NY 14831
Trademark Offtce cr 37 CFR §1.6(a oy 2
Trademark Offlee under 37 CFR §1.6(a)(4) _‘ ({)G !,> 974-3378

on March 29, 2011, ..

Signature

Wusan M. Kane

Revised: February 2, 2009
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Appl. No.: 11/978333
Response dated: March 29, 2011
Office Action dated: October 29, 2010

The listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1. (Withdrawn) A pull roll apparatus for drawing a glass sheet, said pull roll
apparatus comprising:

a first stub roll pair;

a second stub roll pair; and

a control device that controls said first sfub roll pair and said second stub roll
pair while a first edge portion of the glass shect is drawn between two rolls associated
with said first stub roll pair and while an opposing second edge portion of the glass

~ sheet is drawn between two rolls associated with said second stub roll pair.

2. (Withdrawn) The puil roll apparatus of Claim 1, wherein at least one of

the rolls is a vertically downtilted roll.

3. (Withdrawn) The pull roll apparatus of Claim 1, further comprising a
cross-draw tension device that measurcs a cross-tension in the glass sheet such that said
control device is able to automatically adjust the cross-tension in the glass sheet by

adjusting a downtilt position of said first stub roll pair and said second stub roll pair.

4, (Withdrawn) The pull roll apparatus of Claim 1, further comprising a
cross-draw tension device that measures a cross-tension in the glass sheet such that said
first stub roll pair and said second stub roll pair can be manually adjusted so as to

control the cross-tension in the glass sheet,

5. (Withdrawn) The pull roll apparatus of Claim 1, wherein each of the
rolls is positioned to have a desired splay angle which is a horizontal angle that a

corresponding roll face is positioned relative to a major surface of the glass sheet.

Revision: February 2, 2009
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6. (Withdrawn) The pull roll apparatus of Claim 1, further comprising a
pulling roll assembly, disposed below said first and second stub roll pairs, which aids in
controlling a draw tension on the glass sheet by having two pull rolls which draw

therebetween the first edge portion and the opposing second edge portion of the glass

sheet.

7. (Withdrawn) The pull roll apparatus of Claim 1, further comprising:

a third stub roll pair disposed below said first stub roll pair;

a fourth stub roll pair disposed below said second stub roll pair;

said control device further controls said third stub roll pair and said fburtﬁ stub
roll pair while a lower first edge portion of the glass sheet is drawn between two rolls
associated with said third stub roll pair and while a lower opposing second edge portion

of the glass sheet is drawn between two rolls associated with said fourth stub roll pair.

8. (Withdrawn) The pull roll apparatus of Claim 7, wherein at least one of

the rolls is a vertically downtilted roll.

9. (Currenlty amended) A method for manufacturing a glass sheet, said
method comprising the steps of: -
a) melting batch materials and forming the glass sheet;
b) delivering the glass sheet to a pull roll apparatus;
c¢) drawing the glass sheet and creating a cross-tension in the glass sheet using
the pull roll apparatus which comprises:
(i) a cantilevered vertically downtilted first stub roll pair for drawing a
first edge portion of the glass sheet out away from a center of the glass sheet;
(ii) a cantilevered vertically downtilted second stub roll pair for, at a
location transversely opposite the first stub roll pair, drawing a second edge
* portion of the glass shéet out away from the center of the glass sheet, thereby
creating a cross-tension in the glass sheet between the fist stub roll pair and the

second stub roll pair;
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Office Action dated: October29; 2010
d) measuring the cross-tension. in the glass sheet. created by the first and the

second stub roll pairs; and.

e) automatically controlling and adjusting at least one of said first stub roll pair
and-said second stub roll pair to control and adj ust the cross-tension created by the first

and thie second stub roll pairs in response to the measured cross-tension.
10. (Cancelled)

11,  (Currently amended) The method of Claim 9, wherein said
automatically controlling step comprises controlling and adjusting a downtilt: position

of said first stub roll pair and said second stub-roll pair.

12.  (Previously amended) The method of Claim 9, wherein said drawing
step further comprising a step of ‘posi"ti'oning each of the stub rolls to havc a dcsiied
splay angle which is a horizontal angle that a ‘coriésponding ol face is positiohed

relative to a maj or surface.of the glass sheet.

13.  {(Currently amended). ‘The method of Claim 9, whercin. said
automatically ' controlling step further comprising. the steps of controlling and adjusting

angular velocities of master motors operatively connected to one of the stub rolls in

each of said first and second stub roll pairs'and also controlling and adjusting torques of

slave motors operatively connected to the other one of the stub rolls in each of said first

and sccond stub roll pairs.

14, (Currently amended) The 'method -of Claim 9, ‘wherein said
automatically_controlling step further comprising steps of controlling and adjusting
angular vclocitics of master motors operatively connected.to one of the stub rolls in
each of sgid first and second stub roll pairs while idling the other one-of the stub rolls in

each of said firstand second stub roll pairs.
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15. (Currently amended) The method of Claim 9, wherein said.
automatically controlling step further comprising a step of controlling and adjusting an
' angular velocity of mofors operatively connecied to the stub rolls of said first and

second.stub roll pairs.

16. (Currently amended) - Thé method of Claimi 9, wherein said pull roll
apparaius further compiising a pulling roll assembly, disposed below said first and
| second stub roll pairs, which aids in controlling and ‘adjuisting. a. draw tension on the
glass sheet by having two pull rolls which draw therebetween the first edge portion-and

the opposing second edge portion of the glass sheet.

17. (Currently amended) The method of Claim 16, wherein said
: agltoin‘afically controlling step further comprising steps-of controlling and ad';usjting an
angular velocity of'a master motor operatively connected to one of the pull rolls of said
pulling .roll assembly and also controlling and adjusting a torque of a slave motor
operatively connected to the other pull roll in said pulling roll assembly and further
controlling and gdju'st‘i'_i]g"‘ torques of slave motors operatively connected to the stub rolls

* of said tirst and second stub roll pairs.

18.  (Currently amended) The method of Claim 16, wherein said
| automatically contrdllhlg"step further comprising steps of controlling and adjusting an.
angular velocity of 'a master motor operatively connected to one of the pull rolls of said
pulliig roll assembly while the other pull roll ruis idle i said pilling roll assembly and
also controlling and adjusting torques of slave motors operatively connected to-the rolls

of said first'and second stub roll pdirs.
19.  (Currently .amended) The method of Claim. 16, wherein said

automatically controlling step further comprising steps of controlling and adjusting

angular velocities. of master motors operatively connected to each one of the pull rolls
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of said pulling roll assembly and also controlling and adjusting torques of slave motors

* operatively connceted to the rolls of said first and second stub roll pairs.

20.  (Currently amended) The method of Claim 9, wherein said pull roll
apparatus further comprising:

a cantilevered vertically downtilted third stub roll pair, disposed below said first
stub roll pair, for drawing the first edge portion of fhe glass sheet out away from the
center of the glass sheet;

a cantilevered vertically downtilted fourth stub roll pair, disposed below said
sccond stub ioll pair at a location transversely -opposite the ‘third stub: roll ‘pair, for’
drawing the second edge portion of the glass sheet out away fiom the centei of the glass
sheet, thereby creating a cross-tension in the glas§ sheét between the third stub roll pair
and the fourth stub roll pair;

mcasuring the cross-tension in the glass sheet created by the-third and the fourth
+ stub.roll pairs; and

automatically controlling said third stub roll pair.and. said fourth stub roll pair to
control g’uéll )gdips{. tfi_e cross-tension created by the first.and the second stub roll pairs in

response to the measured cross-tension.

21.  (Cumrently amended) The method. of Claim 20, wherein said
auto;_na;ivcavll‘y_ contr,,o'l,'ling step further comprising tﬁe' step of controlling and 'adju'st’ihg"
angular ‘velocitics ‘of master motors operatively connected to one of the ‘s't__u'b, rolls of
said third and fourth stub roll pairs and also controlling ‘and‘-ad];ustjxlg"toi‘ques of 'slave
* motors operatively connected to the other one of the stub rolls of said third and fourth
stub roll pairs and- further controlling and adjusting torques ‘of slave: motors operatively

connected to the stub rolls of said first and second stub roll pairs.
22, (Curréntly amended) The method of Claim 20, wherein said

automatically conirolling step further comprising the steps of ‘controlling and adjusting

angular velocities of master motors operatively connected to the stub. rolls of said third
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and fourth stub roll pairs and also confrolling and adjusting torques of slave motors

operatively connected to the stub rolls of'said first and second stub roll pairs.

23, (Withdrawn) A glass manufacturing system comprising:
at:least ohe-vessel for. melting batch materials and forming molten glass;
an isopipe for receiving the molten glass and formingv’ a glass sheet; and.
a lpulf‘ll roll apparatus forreceiving the glass sheet and drawing the glass slieet,
wherein said pull roll apparatus includes:

a first stub roll pair;
a second stub roll pair; and

a control device that controls.said first stub roll pair and said second stub
toll pair while a first edge portion of the glass sheet is drawn between two rolls
associated with said first stub roll pair and while an opposing second edge
portion of the glass sheet is drawn between two' rolls associated with said

second 'stub roll pait:

24,  (Withdrawn) The glass manufacturing system of Claim 23, wherein said

pull roll appatatus further comprising a pulling roll assembly, disposed below said. first

and second stitb roll pairs, which aids in controlling 4 diaw tension on the glass-sheet by’

having two pull rolls which draw theiebetween thé first edge portion and the opposing

second edge portion.of the glass sheet.

25.  (Withdrawn) The glass manufacturing system of Claim 23, wherein said
pullroll apparatus further comprising:

a'third stub roll pair disposed below said first stub roll pair;

a fourth stub roll pair disposed below said second stub roll. pair;
said device further controls said third stub roll pair and said fourth stub roll pait while a
lower first edge portion of the glass sheet is drawn between two rolls associated with
said third stub roll pair and while a.lower opposing second edge portion of the glass

sheet is drawn between two rolls associated with said fourth stub roll pair.
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DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set
forthin 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forthin 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

10/29/2010 has been entered.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

o=
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4. Claims 9, 11, 14-16, 18, 20 are rejected under 35 U.S.C. 103(a) as being
unpatentable over APA as cited in the US patent publication 20090107182 and further
in view of Smids (US 4612030).

Regarding claims 9 and 11, APA teaches a method for manufacturing a glass
sheet, said
method comprising the steps of:

melting batch materials and forming the glass sheet; delivering the glass sheet to
a pull roll apparatus;

drawing the glass sheet using the pull roll apparatus
which comprises:

a first stub roll pair (144a, 142a) and a second stub roll pair (144b, 142b); and
a control device that controls said first stub roll pair and said second stub roll pair while
a first edge portion of the glass sheet is drawn between two rolls associated with said
first stub roll pair and while an opposing second edge portion of the glass sheet is
drawn between two rolls associated with said second stub roll pair as taught in
paragraph [0006] of the present specification and Fig 2.

APA does not teach cantilevered vertically downtilted rolls. Smids teaches
forming flat glass wherein the ribbon of glass is drawn between pairs of rollers that are
vertically downtilted in the direction of drawing and cantilevered, or supported only on
one end. Each pair of rollers pulls the glass sheet in the direction of movement of said
roller pair thus in order to provide bilateral stretching as well as improve the surface

finish of the glass, wherein said bilateral stretching would cause some cross tension as
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the opposing roller pairs draw and stretch the glass in opposite directions (as seen in
Fig 2, 4 and Col 2; lines 39-60). Thus it would have been obvious to one of ordinary skill
in the art to substitute the rollers taught by APA with those of Smids or alternatively add
the rollers of Smids to the device of APA because Smids teaches such rollers provide
bilateral stretching and improve the surface quality of the glass.

The combined teachings of APA and Smids do not specifically disclose steps of
controlling the cross-tension in response to a measured cross tension. Smids teaches
said rollers for bilateral stretching thus causing cross-tension in the glass sheet Fig 2
and Fig. 4. Smids specifically states the amount of stretching in the transverse direction
depends on the amount of divergence, i.e. downtilt of the rollers (Col 3; lines 4-20) thus
it would have been obvious to one of ordinary skill in the art at the time of the invention
to control the cross-tension in response to a measured cross-tension to assure a
desired amount of stretching and surface quality. Examiner Notes; the mere act of
choosing the initial angle at which the rollers are oriented is considered an act of
controlling the downtilt of the roller pairs to control the cross-tension in the glass sheet.

Applicant should also note it has been held that broadly providing an automatic
or mechanical means to replace a manual activity which accomplished the same result
is not sufficient to distinguish over the prior art MPEP 2144.04.

Regarding claim 11, the combined teachings of APA and Smids do not
specifically teach controlling the cross-tension in the glass sheet by adjusting the
downtilt position of the rollers. The rollers of APA and roller 22 of Smids teach that

rollers that move in the direction of drawing of the glass serve only to move the glass in
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the same direction of drawing. Smids teaches that rollers which move in a direction
transverse to drawing cause the glass to move, or stretch, in the direction of the driven
rollers, i.e. transverse to the drawing direction (Col 2; lines 39-60). Smids states the
amount of stretching in the transverse direction depends on the amount of divergence,
i.e. downtilt of the rollers (Col 3; lines 4-20), thus one of ordinary skill in the art at the
time of the invention would recognize from Smids alone that the direction of rotation of
the rollers causes the glass to move in the same direction, thus one of ordinary skill in
the art would sub sequentially recognize that adjusting the amount of downtilt position of
roller pairs on either side of the glass would cause the individual sides of the glass to
move in the direction of the rollers as shown by Smids.

Regarding claim 14, APA teaches a step of controlling the velocities of the
motors connected to the rolls [0006] of the present specification however does not teach
idling one set of rolls. APA does teach another two sets of roll that may remain idle to
help stabilize the glass sheet thus it would be obvious to one of ordinary skill in the art
at the time of the invention to allow one set of stub rollers to remain idle for stabilizing
the glass sheet without actually drawing the glass sheet.

Regarding claim 15, APA teaches a step of controlling the velocities of via the
motors connected to the rolls in [0006] of the present specification.

Regarding claim 16, APA teaches an additional pulling roll assembly having two
pull rolls disposed on each edge portion and thus aiding in controlling the drawing

tension.
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Regarding claim 18, APA and Smids teach a step of controlling the velocities of
the motors connected to the rolls [0006]. Furthermore, APA and Smids do teach idling
a second set of rolls. APA and Smids do teach another two sets of rollers (152a, b and
154a, b) that may remain idle to help stabilize the glass sheet [0006] thus it would be
obvious to one of ordinary skill in the art at the time of the invention to allow one set of
stub rollers to remain idle for stabilizing the glass sheet without actually drawing the
glass sheet.

Regarding claim 20, APA teaches an additional pulling roll assembly having two
pull rolls disposed on each edge portion below the first and second pairs of roller and
thus aiding in controlling the drawing tension and additionally Smids teaches numerous
roller pairs (24a and 24b as well as pull roll 22, 30 a and 30b) disposed one after
another for controlling the lateral stretching and drawing and thus the draw tension. |t
would have been obvious to one of ordinary skill in the art to provide additional straight
rollers as taught by APA to aid in controlling the drawing tension or to provide additional

downtilted rollers as taught by Smids to provide additional lateral stretching.

5. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over APA and
Smids further in view of Fengren (US 1586618).

Regarding claim 12, the combined teachings of APA and Smids do not teach a
pair of vertically downtilted stub rolls having a “desired splay angle which is the
horizontal angle that a corresponding roll face is positioned relative to a major surface of

the glass sheet” however; it is known in the art to angle the face of the roller from the
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face of the glass in order to grip the sheet and achieve the desired thickness and width
of the glass sheet as taught by Fengren (Fig 5, 6, 7, 8, 11, Page 2; lines 90-190). It
would have been obvious to one of ordinary skill in the art to angle the face of the rollers
away from the face of the glass sheet in order to properly grip the glass sheet as taught

by Fengren.

6. Claims 13,17, 19, 21-22 are rejected under 35 U.S.C. 103(a) as being
unpatentable over APA and Smids further in view of Butts (US 20050268655).

Regarding claims 13, 17, 19, 21-22, APA teaches a step of controlling the
velocities of the rollers via individual motors connected to the rolls [0006]. The
combined teachings of APA and Smids disclose providing additional pairs of rollers to
provide further lateral stretching or control the drawing of the glass as discussed above.
Where APA already teaches providing individual motors for controlling the velocities of
each roller pair, it would have been obvious to one of ordinary skill in the art at the time
of the invention to provide additional motors to control the additional roller pairs.

APA and Smids do not specifically discuss controlling the torque. Butts teaches
the controlling the torque as well as the motors on a pull roll assembly for a glass fusion
downdraw system in order to assure the desired angular velocity thus it would have
been obvious to one of ordinary skill in the art at the time of the invention to have
controlled the torque on the pull rolls to assure the desired angular velocity is achieved

as taught by Butts.
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Response to Arguments
7. Applicant's arguments filed 03/29/2011 have been fully considered but they are
not persuasive.
8. In response to applicant's arguments against the references individually, one
cannot show nonobviousness by attacking references individually where the rejections
are based on combinations of references. See In re Keller, 642 F.2d 413, 208
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir.
1986). Applicant argues Anderson’s rolls may not be tilted however; Applicant has not
accordingly argued the present rejection above where it would have been obvious to
one of ordinary skill in the art to replace the rolls of Anderson with those of Smids, or
alternatively add the rolls of Smids.

Applicant argues that Smids does not teach measuring the cross-tension and
automatically controlling the rolls in response. Applicant should also note it has been
held that broadly providing an automatic or mechanical means to replace a manual
activity which accomplished the same result is not sufficient to distinguish over the prior
art MPEP 2144.04. One of ordinary skill in the art would be inclined to optimize or adjust
the angle and speed of the rollers in response to a trial angle and speed to achieve the
desired stretching as taught by Smids, thus upon automating one of ordinary skill in the
art would be inclined to detect or observe the amount of stretching and correct the angle
or speed of the rollers accordingly wherein detecting or observing the amount of

stretching is considered measuring the cross-tension.
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Applicant argues the word controlling implies continuous control. This is not
defined clearly in the specification nor is it an accepted meaning for the term.
Controlling may refer to a single adjustment. Additionally Applicant argues the terms
“divergence” and “downtilt” which are not clearly defined by the claims or specification
as originally filed.

In response to applicant's argument that the references fail to show certain
features of applicant’s invention, it is noted that the features upon which applicant relies
(i.e., sensing and controlling the cross section) are not recited in the rejected claim(s).
Although the claims are interpreted in light of the specification, limitations from the
specification are not read into the claims. See In re Van Geuns, 988 F.2d 1181, 26
USPQ2d 1057 (Fed. Cir. 1993). There is no sensor or detector required in the present
method. The term measuring is given its plain meaning which includes ascertaining the
extent of something such as dimensions, quantity or to judge or appraise something by
comparison thus the act of an operator optimizing the angle or speed of the rollers
includes a step of measuring, such as by observation, and adjusting the rollers to

achieve the desired width.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jodi C. Franklin whose telephone number is (571)270-
3966. The examiner can normally be reached on Monday-Friday 7:00am-5:00pm

Eastern.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Matthew Daniels can be reached on 571-272-2450. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jodi C Franklin/
Examiner, Art Unit 1741
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HL25 22 123 and ((measur$4 control {US-PGPUB; OR ON 2011/12/22
$4) near25 (roll$3 wheel  {USPAT; USOCR 00:00
: tilt angle))
1126 2 "11978333" US-PGPUB; OR ON 2011/12/22
USPAT; USOCR 00:16
27 126 and (pull adj roll adj  {US-PGPUB; OR ON 2011/12/22
apparatus) USPAT; USOCR 00:17
28 13 ("4375370").PN. US-PGPUB; OR OFF 2011/12/22
USPAT: 00:20
USOCR; FPRS;
EPO; JPO;
DERWENT;
z IBM_TDB
ST 11/978333 US-PGPUB; OR ON 2010/05/05
USPAT: 22:12
USOCR; FPRS;
EPO; JPO,;
DERWENT;
IBM_TDB
S2 1382 (65/91-92).CALS. US-PGPUB; OR OFF  12010/05/05
USPAT: 22:30
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
1S3 105  {S2 and (lateral cross US-PGPUB; OR ON 2010/05/05
$1tension cross$1section {USPAT; 22:33
(cross adj (section USOCR; FPRS;
tension))) EPO; JPO;
DERWENT;
IBM_TDB
ST 16 S3 and (downdraw isopipe {US-PGPUB; OR ON 2010/05/05
down$1idraw (down adj USPAT; 22:34
draw) overflow fusion) USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
iS5 128 ("0000000" | "1586618" | {US-PGPUB; OR ON 2010/05/05
"20050268655" | USPAT; 22:45
"20060042314" | USOCR; FPRS;
"3338696" | "3682609" | EPO; JPO;
"3773486" | "4612030" | DERWENT;
"6616025" | "6758064"). {IBM_TDB
PN.
156 2 S5 and torque US-PGPUB; OR ON 2010/05/06
; USPAT; 00:08
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
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57

"11978333"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
15:43

952

(65/87,91-94,101).CCLS.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

OFF

2010/10/19
16:14

S8 and (cross$tension
(cross adj tension))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
16:14

510

116

S8 and (stretch$5)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
16:16

st

45

S8 and (stretch$5) and
(downtilt$3 (down$tilt$3)
angle tilt$3 angling)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
16:17

512

35

S8 and (stretch$5) and
((downtilt$3 (down$tilt$3)
angle tilt$3 angling) same
(roll pull rolling roller))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
16:18

s13

35

S8 and (stretch$5) and
((downtilt$3 (down$tilt$3)
angle tilt$3 angling) same
(roll pull pull$roll rolling
roller))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
16:18

14

S8 and (stretch$5) and
(splay near5 angle)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
16:24
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is15

S8 and (splay near5
angle)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
16:24

s16

106

S8 and ((downtilt$3 (down
$tilt$3) angle tilt$3
angling) same (roll pull pull
$roll rolling roller))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
16:44

§17

71

S$16 not S13

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
16:44

S8

504

(65/91-93).00LS.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/10/19
17:26

S19

15

S$18 and ((downtilt$3
(down$tilt$3) angle tilt$3
angling) near4 (roll pull
pull$roll rolling roller))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
17:29

820

57563

("65").CLAS.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/10/19
17:35

S20 and (splay near3
angle)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
17:35

35

S20 and ((downtilt$3
(down$tilt$3) angle tilt$3
angling) near6 (roll pull
pull$roll rolling roller)
near6 edge)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
17:39
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1823 16 S20 and ((downtilt$3 US-PGPUB; OR ON 2010/10/19
(down$tilt$3) angle tilt$3 {USPAT; 17:56
angling) near6 (roll pull USOCR; FPRS;
pull$roll rolling roller) EPO; JPO;
near6 face) DERWENT;
; IBM_TDB
S24 57563 {("65").CLAS. US-PGPUB; OR OFF 2010/10/19
USPAT; 21:08
USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
1825 623 S24 and ((downtilt$3 US-PGPUB; OR ON 2010/10/19
(down$tilt$3) angle tilt$3 {USPAT; 21:08
angling) same (roll pull pull {USOCR; FPRS;
$roll rolling roller) same EPO; JPO;
face) DERWENT;
z IBM_TDB
1526 130 S24 and ((downtilt$3 US-PGPUB; OR ON 2010/10/19
(down$tilt$3) angle tilt$3 {USPAT; 21:08
angling) same (roll pull pull {USOCR; FPRS;
$roll rolling roller) near8 EPO; JPO;
face) DERWENT;
5 IBM_TDB
1827 16 S24 and ((downtilt$3 US-PGPUB; OR ON 2010/10/19
f (down$tilt$3) angle tilt$3 USPAT; 21:08
angling) near6 (roll pull USOCR; FPRS;
pull$roll rolling roller) EPO; JPO;
near6 face) DERWENT;
: IBM_TDB
1828 114 S26 not S27 US-PGPUB; OR ON 2010/10/19
USPAT; 21:08
USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
1829 952 (65/87,91-94,101).CCLS.  {US-PGPUB; OR OFF 2010/10/19
USPAT; 21:09
USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
1830 35 S29 and (stretch$5) and US-PGPUB; OR ON 2010/10/19
((downtilt$3 (down$tilt$3) (USPAT; 21:09
angle tilt$3 angling) same {USOCR; FPRS;
(roll pull pull$roll rolling EPO; JPO;
roller)) DERWENT;
IBM_TDB
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=

106

S29 and ((downtilt$3
(down$tilt$3) angle tilt$3
angling) same (roll pull pull
$roll rolling roller))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
21:09

71

S31 not S30

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
21:09

103

$26 not (S27 S30 S32)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/19
21:09

534

28

S33 and (draw$4 near4
(sheet pane ribbon glass))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
21:10

"10291826"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
22:48

36

"2007051028"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
22:48

12

"1586618"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
22:48

S

"2005268655"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/19
22:49
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S39

"11978333"

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/20
00:14

1S40

57563

("65").CLAS.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

OFF

2010/10/20
07:50

o

123

$40 and (pull adj roll)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

OR

ON

2010/10/20
07:50

512

$40 and (pull adj roll) and

torque

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2010/10/20
07:50

("2005/0268655"). URPN.

USPAT

OR

ON

2010/10/20
07:55

EAST Search History (I nterference)

< This search history is empty>

12/22/2011 1:12:21 AM
H:\ My Documents Copy\ EAST\ Workspaces\ 11978333.wsp

file:///Cl/Documents%20and %20Settings/jcohen/My%20Do...333/EASTSearchHistory. 11978333 1Xccessible Version.htm (8 of 8)12/22/2011 1:12:32 AM




Attorney Docket No.: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. i 11/978333

Applicant | James Gary Anderson, et al

Filed i October 29, 2007

Title PULL ROLL APPARATUS AND
METHOD FOR CONTROLLING
GLASS SHEET TENSION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Confirmation 4261

No.:

TC/A.U.: L1741
Examiner: : Jodi C. Franklin

AMENDMENT/RESPONSE TO OFFICE ACTION

Madam:

In response to the Office Action of December 30, 2011, please amend the

above-identified as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page

2 of this paper.

Remarks/Arguments begin on page 7 of this paper.

Revision: December 29, 2011
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Application No.: 11/978333
Response dated: June 27,2012
Office Action dated: December 30, 2011

REMARKS/ARGUMENTS

Claims 9, 11, 12, 14, 15, 20 and 22 remain in this application.

Claims 9, 11, 14, 15, 18, 20 and 22 are hereby amended.

Claims 1-8, 10, 13, 16 -19, 21 and 23 — 25 have been cancelled.

New claims 26 and 32 are hereby been added.

Claims 1 — 8 and 23 - 25 were previously withdrawn as a result of an earlier
restriction requirement. In view of the examiner’s earlier restriction requirement,
applicant retains the right to present claims 1 — 8 and 23 - 25 in a divisional application.

Support for the amendments to claims 9 and 20 can be found in the detailed

description of the present application at least at pages 19 - 21 and 26 — 28.

§ 103 Rcejections
4, Claims 9, 11, 14-16, 18 and 20 were rejected under 35 U.S.C. § 103(a) as being
unpatentable over U.S. Publication No. 20090107182 (4PA) and further in view of U.S.
Patent No. 4,612,030 (Smids). The Applicant respectfully traverses this rejection as
follows.
Claim 9 as hereby amended claims:
“9. A method for manufacturing a glass sheet, said method comprising
the steps ol
a) melting batch materials and forming the glass sheet;
b) delivering the glass sheet to a pull roll apparatus;
c¢) drawing the glass sheet and creating a cross-tension in the glass sheet
using the pull roll apparatus which comprises:

(i) a cantilevered vertically downtilted first stub roll pair for
drawing a first edge portion of the glass sheet out away from a center of
the glass sheet;

(ii) a cantilevered vertically downtilted second stub roll pair for,
at a location transversely opposite the first stub roll pair, drawing a

second edge portion of the glass sheet out away from the center of the
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Application No.: 11/978333
Response dated: June 27, 2012
Office Action dated: December 30, 2011

glass sheet, thereby creating a cross-tension in the glass sheet between

the fist stub roll pair and the second stub roll pair;

(iii) a pull roll pair disposed below the first and second stub roll
pairs for drawing the first edge portion and the opposing second edge
portion of the glass sheet and creating a vertical draw tension on the
glass sheet between the pull roll pair and said first and second stub roll
pairs;

d) monitoring the torque of at least one of the stub rolls in the first
stub roll pair and at least one of the stub rolls in the second stub roll pair;

¢) monitoring the torque at least one of the stub rolls in the third
stub roll pair and at least one of the stub rolls in the fourth stub roll pair;

f) controlling the torque of at least one¢ of the stub rolls in the third
stub roll pair and at least one of the stub rolls in the fourth stub roll pair;
and

g) controlling the torque of the at least one of the stub rolls in the
first stub roll pair and at least one in the stub rolls of second stub roll pair
to be a predetermined percentage of the torque of at least one of the stub
rolls in the third stub roll pair and at least one of the stub rolls in the

fourth stub rolk pair”

It is submitted that neither Applicants’ admitted prior art (APA) nor Smids
teach or suggest a control scheme including the steps of “monitoring the torque of at
least one of the pull rolls in the pull roll pair; monitoring the torque of at least one of
the stub rolls the first and second stub roll pairs; controlling the torque of at least one of
the pull rolls in the pull roll pair; and controlling the torque of at least one of the stub
rolls of the first stub roll pair and the torque of at least one of the stub rolls of the
second stub roll pair to be a predetermined percentage of the torque of the at least one
pull roll” as claimed in claims 9 as hereby amended. Claim 20 as hereby amended
claims a similar control scheme that is also not taught or suggested by Smids or APA.

As such, it is submitted that claims 9, 11, 12, 14, 15 18, 20, 22, 26 -32 would not have
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Application No.: 11/978333
Response dated: June 27, 2012
Office Action dated: December 30, 2011

been obvious under 35 U.S.C. § 103(a) to one of ordinary skill in the art at the time of
the present invention in view of Smids as combined with APA and this rejection should

be withdrawn.

5. Claim 12 was rejected under 35 U.S.C. § 103(a) as being unpatentable over 4PA
and Smids and further in view of U.S. Patent No. 1,586,618 (IFengren). The Applicant
respectfully traverses this rejection as tollows.

It is submitted that Fengren also fails to teach or suggest a control scheme as
claimed in claim 1 as hereby amended. As such, it is submitted that claim 12 would not
have been obvious under 35 U.S.C. § 103(a) to one of ordinary skill in the art at the
time of the present invention in view of Smids as combined with APA and Fengren and

this rejection should be withdrawn.

6. Claims 13, 17, 19 and 21-22 were rejected under 35 U.S.C. § 103(a) as being
unpatentable over APA and Smids and further in view of U.S. Publication No.
2005/0268655 (Butts). The Applicant respectfully traverses this rejection as follows.

It is submitted that Butts also fails to teach or suggest a control scheme as
claimed in claim 1 as hereby amended. As such, it is submitted that claim 22 would not
have been obvious under 35 U.S.C. § 103(a) to one of ordinary skill in the art at the
time of the present invention in view of Smids as combined with APA and Fengren and

this rejection should be withdrawn. Claims 13, 17, 19 and 21 have been cancelled.

Conclusion

Based upon the above amendments, remarks, and papers of records, applicant
believes the pending claims of the above-captioned application are in allowable form
and patentable over the prior art of record. Applicant respectfully requests that a timely
Notice of Allowance be issued in this case.

Applicant believes that a three month extension of time is necessary to make
this Reply timely. Applicant respectfully requests that the Office grant such time

extension pursuant to 37 C.F.R. § 1.136(a) as necessary to make this Reply timely, and
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Appheation Mo 11/978333
Response dated: June 27, 2012
Office Action dated: Deaceniber 30, 2011

hereby authorizes the Office to charge any necessary fee or surcharge with respect to
said tiroe extension to the deposit account of the undersigned firm of attomeys, Deposit
Account $3-3325.

Please direct any questions or comments o Bruce P Watson at {607) 974-3378,

Respectfully submitied,

DATE: June 27, 2012

Bruce P Watson

CERTIFICATE OF MAILING OR TRANSMISSIGN

Atiorney/Agent for Applicant
Registration Number: 33,405
Corning Incorporated
Intellectual Property Department
Mail Stop: SP-T1-03.1

) Corning, NY 14831
stting with the United States Postal Service with Bl (EOTY QT4 TLTR
sifivst class muil under 37 CFR §1.8; Phone: (607) 974-3378
en under 37 CRR $1.604) (Facstmile Mo,

ctronic Filing System of the U'S. Pajent and Trademark

to
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Application No.: 11/978333
Response dated: June 27,2012
Office Action dated: December 30, 2011

The listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1 - 8. (Cancelled)

9. (Currently amended) A method for manufacturing a giass sheet, said
method comprising the steps of:
a) melting batch materials and forming the glass sheet;
b) delivering the glass sheet to a pull roll apparatus;
c) drawing the glass sheet and creating a cross-tension in the glass sheet using
the pull roH apparatus which comprises:
(1) a cantilevered vertically downtilted first stub roll pair for drawing a
first edge portion of the glass sheet out away from a center of the glass sheet;
| (ii) a cantilevered vertically downtilted second stub roll pair for, at a
location transversely opposite the first stub roll pair, drawing a second edge
portion of the glass sheet out away from the center of the glass sheet, thereby
creating a cross-tension in the glass sheet between the fist stub roll pair and the
second stub roll pair; |

(iii) a pull roll pair disposed below the first and second stub roll pairs for

drawing the first edge portion and the opposing second edee portion of the olass

sheet and creating a vertical draw tension on the glass sheet between the pull

roll pair and the first and second stub roll pairs:

d) monitoring the torque of at least one of the pull rolls in the pull roll pair:

¢) monitoring the torque of at least one of the stub rol}s in the first stub roll pair

and at least one of the stub rolls in the second stub roll pair:

f) controlling the torque of at least one of the pull rolls in the pull roll pair-: and

g) controlling the torque of at least one of the stub rolls in the first stub roll pair

and the torque of al least one of the stub rolls in the second stub roll pair to be a

predetermined percentage of the torque of the at least one pull roll. measuring-the-eross-

tenston-ir-the-gla
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erautematicaly-controthne-and-adjusting-at-lea; :
and-said-secon aie-to-control-and-adjust-the-eross-tension-created-by-the-fiest
and-the-second-stub-rol-pairs-in-response-te-the-measured-cross-tension-

10.  (Cancelled)

11. (Currently amended)  The method of Claim 9, wherein—said

automaticatly-controlling-step-comprises-further comprising the step of controlling and

adjusting a downtilt position of said first stub roll pair and said second stub roll pair.

12, (Previously amended) The method of Claim 9, wherein said drawing
step further comprising a step of positioning each of the stub rolls to have a desired
splay angle which is a horizontal angle that a corresponding roll face is positioned

relative to a major surface of the glass sheet.

13.  (Cancelled)

14.  (Currently amended) The method of Claim 9, wherein said

awtematieatty-controlling the torque of at least one of the stub rolls in the first stub roll

pair_and in the second stub roll pair step further comprising steps-e£-controlling and
adjusting angular velocities of master metors-operatively-connected-to-ene-the at lcast
one of the stub rolls in each of said first and second stub roll pairs while idling the other

one of the stub rolls in each of said first and second stub roll pairs.

15. (Currently amended)  The method of Claim 9, wherein said
automatieally—controlling the torque of at least one of the pull rolls step further

comprising a-step-et-controlling and adjusting an angular velocity of motors operatively

connected to the stub rolls of said first and second stub roll pairs.

16 - 19. (Cancelled)
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20.  (Currently amended) Fhe-tnethed-of-Claim-9-wherein-said—pullrol

apparatus-forther-comprising:-A_method for manufacturing a glass sheet. said method

comprising the steps of:

a) melting batch materials and forming the elass sheet:

b) delivering the glass sheet to a pull roll apparatus:

¢) drawing the glass sheet and creating a cross-tension in the glass sheet using

the pull roll apparatus which comprises:

(1) a_cantilevered vertically downtilted first stub roll pair for drawing a

first edge portion of the glass sheet out away from a center of the olass sheet:

(11} _a_cantilevered vertically downtilted second stub roll pair for. at a

location_transversely_opposite_the {urst stub roll pair. drawing a second edue

portion of the glass sheet out away from the center of the: vlass sheet. thereby

creating a cross-tension in the glass sheet between the first stub roll pair and the

second stub roll nair:

(iii) _a cantilevered vertically downtilted third stub roll pair, disposed
below said first stub roll pair, for drawing the first edge portion of the glass
sheet out away from the center of the glass sheet;

(iv) a cantilevered vertically downtilted fourth stub roll pair, disposed
below said second stub roll pair at a location transversely opposite the third stub
roll pair, for drawing the second edge portion of the glass sheet out away from
the center of the glass sheet, thereby creating a cross-tension in the glass sheet
between the third stub roll pair and the fourth stub roll pair;

d) monitoring the torque of at least one of the stub rolls in the first stub roll pair

and at least one of the stub rolls in the second stub roll pair:

e) monitoring the torque at least one of the stub rolls in the third stub roll pair

and at least one of the stub rolls in the fourth stub roll pair:

1) controlling the torque of at least one of the stub rolls in the third stub roll pair

and at least one of the stub rolls in the fourth stub roll pair: and
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o) controlling the torque of the at least one of the stub rolls in the first stub roll

pair_and at least one in the stub rolls of second stub roll pair to be a predetermined

percentage of the torque of at least one of the stub rolls in the third stub, roll pair and at

least one of the stub rolls in the fourth stub roll pair.measuring-the-cross-tension-in-the

glass-sheet-created-by-the-third-and-thefourth-stub-roll-pairs;and
au%ema&eaﬂyeeﬂ&eﬂmgﬁ&{d third-stub-roll-pair-and-said-fourthstub-rolpair-to

control-and-adjus ' e—iﬁ-%-aﬁd—ﬂae—seeen%mb—wﬂ—pawrm

response-te-the-measured-eross-tension.

21, (Cancelled)

22, (Currently amended) The method of Claim 20, wherein said
automatieally-the step of controlling step the torques of the stub rolls further comprising

the steps of controlling and adjusting angular velocities of master motors operatively

connected to at least onc of the stub rolls in the third stub roll pair and at least one of

the stub rolls in the fourth stub roll th tb-roll-pairs

and also controlling and adjusting torques of slave motors operatively connected to at
least one of the stub rolls in the first stub roll pair and at least one in the stub rolls of

second stub roll pairthe-stub-rolls of said-Hest-and-second-stub-roll-paies.

23 -25. (Cancelled)

26. (New) The method of Claim 9, wherein the step of controlling the torque of
the stub rolls comprises controlling the torque of the at least one of the stub rolls in the
first stub roll pair and the torque of the at least one of the stub rolls in the second stub

roll pair to be 50% to 100% of the torque of the at least one pull roll.
27. (New) The method of Claim 20, wherein the step of controlling the torque

the at least one of the stub rolls in the first stub roll pair and at least one of the stub rolls

in the second stub roll pair comprises controlling the torque of at least one of the stub
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rolls in the first stub roll pair and the torque of at least one in the stub rolls to be 0% to
10% of the torque of the at least one of the stub rolls of third stub roll pair and at least

one of the stub rolls of fourth stub roll.

28. (New) The method of Claim 20, further comprising the step of controlling
and adjusting a downtilt position of said first stub roll pair and said second stub roll

pair.

29. (New) The method of Claim 28, further comprising the step of controlling
and adjusting a downtilt position of said third stub roll pair and said fourth stub roll

pair.

30. (New) The method of Claim 20, wherein said drawing step further
comprising positioning each of the stub rolls to have a desired splay angle which is a
horizontal angle that a corresponding roll face is positioned relative to a major surface

of the glass sheet.

31. (New) The method of Claim 20, wherein the controlling the torque of the at
least one of the stub rolls in the first stub roll pair and in the second stub roll pair step
further comprising controlling and adjusting angular velocities of the at least one of the
stub rolls in each of said first and second stub roll pairs while idling the other one of the

stub rolls in each of said first and second stub roll pairs.

32. (New) The method of Claim 20, wherein the controlling the torque of the at
least one of the stub rolls in the third stub roll pair and at least one of the stub rolls in
the fourth stub roll pair step further comprising controlling and adjusting an angular
velocity of motors operatively connected to the at least one of the stub rolls in the third

stub roll pair and at least one of the stub rolls in the fourth stub roll pair.
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DETAILED ACTION
Claim Rejections - 35 USC § 112

1. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

2. Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant
regards as the invention.

3. Claim 14 states “angular velocities of master the at least one of the stub rollers”

It is unclear what this phrase means. There appears to be a typographical error.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

Bown =
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6. Claims 9, 11, 14-15, 20, 22, 26-29, and 31-32 are rejected under 35
U.S.C. 103(a) as being unpatentable over APA as cited in the US patent publication
20090107182 and further in view of Smids (US 4612030) and Butts (US 20050268655).

Regarding claims 9, 20, 22, 26, APA teaches a method for manufacturing a glass
sheet, said
method comprising the steps of:

melting batch materials and forming the glass sheet; delivering the glass sheet to
a pull roll apparatus;

drawing the glass sheet using the pull roll apparatus
which comprises:

a first stub roll pair (144a, 142a) and a second stub roll pair (144b, 142b); and
a control device that controls said first stub roll pair and said second stub roll pair while
a first edge portion of the glass sheet is drawn between two rolls associated with said
first stub roll pair and while an opposing second edge portion of the glass sheet is
drawn between two rolls associated with said second stub roll pair as taught in
paragraph [0006] of the present specification and Fig 2.

APA does not teach cantilevered vertically downtilted rolls. Smids teaches
forming flat glass wherein the ribbon of glass is drawn between pairs of rollers that are
vertically downtilted in the direction of drawing and cantilevered, or supported only on
one end. Each pair of rollers pulls the glass sheet in the direction of movement of said
roller pair thus in order to provide bilateral stretching as well as improve the surface

finish of the glass, wherein said bilateral stretching would cause some cross tension as
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the opposing roller pairs draw and stretch the glass in opposite directions (as seen in
Fig 2, 4 and Col 2; lines 39-60). Thus it would have been obvious to one of ordinary skill
in the art to substitute the rollers taught by APA with those of Smids or alternatively add
the rollers of Smids to the device of APA because Smids teaches such rollers provide
bilateral stretching and improve the surface quality of the glass.

Additionally, Smids teaches numerous roller pairs (24a and 24b as well as pull
roll 22, 30a and 30b) disposed one after another for controlling the lateral stretching and
drawing and thus the draw tension. It would have been obvious to one of ordinary skill
in the art to provide additional straight rollers as taught by APA to aid in controlling the
drawing tension or to provide additional downtilted rollers as taught by Smids to provide
additional lateral stretching.

The combined teachings of APA and Smids are silent as to monitoring and
controlling the torque of the rollers. Butts teaches a similar method of drawing glass
where the torque of one roller on a side of the glass sheet is monitored and controlled
and the second roll in the pair is operated at half the torque so as to share the work load
between the two rollers [0023]. It would have been obvious to one of ordinary skill in
the art to apply this control scheme to the rollers of APA and Smids in order to share the
work load between the rollers as taught by Butts.

Regarding claims 14-15 and 31, The combined teachings of APA, Smids, and
Butts teach controlling the angular velocities of one stub roller in a pair and idling the

other stub roll in the pair [0023].
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Regarding claim 27, the combined teachings of APA, Smids and Butts teach
controlling the torque of a first roll in a first roll pair and the second roll in the same roll
pair to half, or 50%, the torque of the first roll in order to share the work load of drawing
the glass between the pairs. They do not teach operating a first stub roll in an addition
roller pair a first amount of torque and the second stub roll in said pair at 0-10% of the
first torque. Butts does not teach additional roller pairs, it would have been obvious to
optimize the torque of each roller in the additional roller pairs so the each additional
roller pairs shares the work load in the same manner taught by Buitts, while taking into
account the weight of the glass sheet as taught by Butts [0032].

Regarding claims 11, 28-29, the combined teachings of APA and Smids do not
specifically state controlling the cross-tension in the glass sheet by adjusting the
downtilt position of the rollers. Smids states the amount of stretching in the transverse
direction depends on the amount of divergence, i.e. downtilt of the rollers (Col 3; lines 4-
20), thus one of ordinary skill in the art would recognize that adjusting or controlling the
amount of downtilt position of roller pairs on either side of the glass would cause the
individual sides of the glass to move in the direction of the rollers as shown by Smids.

Examiner Notes; the mere act of choosing the initial angle at which the rollers are
oriented is considered an act of controlling the downtilt of the roller pairs to control the
cross-tension in the glass sheet.

Regarding claims 15 and 32, APA teaches a step of controlling the velocities of
via the motors connected to the rolls in [0006] of the present specification and Butts

teaches controlling the angular velocity as well [0023]. It would have been obvious to
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one of ordinary skill in the art to control the velocity of each additional roller pair

provided.

7. Claims 12 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable
over APA, Smids and Butts, as applied to above, and further in view of Fengren (US
1586618).

Regarding claim 12, the combined teachings of APA and Smids do not teach a
pair of vertically downtilted stub rolls having a “desired splay angle which is the
horizontal angle that a corresponding roll face is positioned relative to a major surface of
the glass sheet” however; it is known in the art to angle the face of the roller from the
face of the glass in order to grip the sheet and achieve the desired thickness and width
of the glass sheet as taught by Fengren (Fig 5, 6, 7, 8, 11, Page 2; lines 90-190). It
would have been obvious to one of ordinary skill in the art to angle the face of the rollers
away from the face of the glass sheet in order to properly grip the glass sheet as taught

by Fengren.

Response to Arguments
8. Applicant's arguments filed 06/27/2012 have been fully considered but they are
not persuasive.
Applicant argues that amended claims 9 and 20 now contain the limitations;
d) monitoring the torque of at least one of the stub rolls in the first stub roll pair
and at least one of the stub rolls in the second stub roll pair;

e) monitoring the torque at least one of the stub rolls in the third stub roll pair and
at least one of the stub rolls in the fourth stub roll pair;
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f) controlling the torque of at least one of the stub rolls in the third stub roll pair
and at least one of the stub rolls in the fourth stub roll pair; and

g) controlling the torque of the at least one of the stub rolls in the first stub roll
pair and at least one in the stub rolls of second stub roll pair to be a
predetermined percentage of the torque of at least one of the stub rolls in the
third stub roll pair and at least one of the stub rolls in the fourth stub roll pair"

Applicant submits neither APA nor Smids teach these limitations. Examiner
acknowledges that neither APA nor Smids disclose the features of the present
amendment listed above. Previously Butts (US 20050268655) was relied on for
teaching similar claims regarding torque. Applicant only argues that Butts does not
teach such a control scheme without providing valid reasoning or evidence. Examiner
would like to point out that Butts teaches this exact control scheme applied to a first stub
roll in a roller pair. See paragraph [0023] of Butts below:

[0023] In operation, the first drive/motor 305 turns the first roll 306 at
constant angular velocity such that the flow of the glass sheet 105 from the
forming vessel 135 (see FIG. 1) is held constant and therefore the thickness of
the glass sheet 105 is determined by the speed of the first roll 306. Depending
on the composition and temperature of the glass sheet 105, the required sheet
pulling force F necessary to stretch the glass sheet 105 from the thickness
leaving the forming vessel 135 to its final thickness is constant as long as the
surface velocity of the first roll 306 remains constant. If the second roll 312 is not
being driven by the second drive/motor 311 but is idling in contact with the glass
sheet 105, the torque being delivered to the glass sheet 105 is F times the radius
of the first roll 306 where F is the required pulling force. The torque transducer
314 measures this torque. If the torque delivered by the second drive/motor 311
to the second roll 312 is now set at one half the torque of the first roll 306 when it
was supplying all the required sheet pulling force (not counting the force provided
by the weight of the glass sheet 105), then the second roll 312 will be supplying
one half of the pulling force and the first roll 306 the other half. In other words
the two rolls 306 and 312 will be sharing the load. This is preferred over one roll
306 or 312 doing all the work because the shear force between the rolls 306 and
312 and the glass sheet 105 is a minimum for both rolls 306 and 312 which
permits lower normal forces and prevents slippage and therefore is less likely to
produce checks in the glass sheet 105 that may cause the breakage of the glass
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sheet 105. One advantage associated with using the pull roll assembly 140b
includes eliminating/reducing the problematic scuffing of the glass sheet 105.

Thus it is clear from above that Butts teaches the control scheme of controlling the
torque of a first roller in a pair while operating the second roller in the pair at half the
torque of the first roller. All of the features of the present invention are known in the
prior art as discussed in the rejection above, although not necessarily in a single prior
art reference, with the only difference between the claimed invention and the prior art
being the lack of actual combination of the elements in a single prior art reference;
wherein each element merely performs the same function as it does separately; and
each element has motivation to combine. The rationale to support a conclusion that the
claim would have been obvious is that all the claimed elements were known in the prior
art and one skilled in the art could have combined the elements as claimed by known
methods with no change in their respective functions, and the combination yielded
nothing more than predictable results to one of ordinary skill in the art. See MPEP

2143.

Conclusion
9. Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).
A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within
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TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jodi C. Franklin whose telephone number is (571)270-
3966. The examiner can normally be reached on Monday-Friday 7:00am-5:00pm
Eastern.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Matthew Daniels can be reached on 571-272-2450. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jodi C Franklin/
Examiner, Art Unit 1741
/Matthew J. Daniels/
Supervisory Patent Examiner, Art Unit 1741
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Attorney Docket No.: SP07-211

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. | 11/978333 Confirmation No.: 4261
Applicant James Gary Anderson, et al
Filed i October 29, 2007 TC/AU.: L 1741
Title PULL ROLL APPARATUS AND :

METHOD FOR CONTROLLING
GLASS SHEET TENSION :
Examiner: i Franklin, Jodi Cohen
Mail Stop AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT/RESPONSE AFTER FINAL
Madam:

In response to the Office Action of 08/02/2012, please amend the above-
identified as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page
2 of this paper.

Remarks/Arguments begin on page 7 of this paper.

Revision: December 29, 2011
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Application Mo 117978333
Response dated: E N1/2012
Office Action dated: 8/02/2012

The listing of claims will veplace all priov versions, and listings, of elaims in the
application:

Listing of Claims:

~ &, {(Cancelled)

9, (Currently amended) A method for manufacturing a glass sheet, said
method comprising the steps off
a) meliing batch materials and forming the glass sheet;
by delivering the glass sheet to a pull roll apparatus;
¢) drawing the glass sheet and creating a cross-tension in the glass sheet using
the pull roll apparatus which comprises:
{i) a cantilevered vertically downtilted first stub roll pair for drawing a
first edge portion of the glass sheet out away from a center of the glass sheet;
(i1} a cantilevered vertically downtilfed second stub roll pair for, at a
location transversely opposite the first stub roll pair, drawing a second edge

ortion of the glass sheet out away from the center of the glass sheet, thereby
Lasg P fer)

creating a cross-tension in the glass sheet between the i stub roll pair and
the second stub roll pair;

(iit) a pull roll pair disposed below the first and second stub roil pairs for
drawing the first edge portion and the opposing second edge portion of the glass
sheet and creating a vertical draw tension on the glass sheet between the pull
voll pair and the first and second stub roll pairs;

d) monitoring the torque of at least one of the pull rolls in the pull roll pair;

&) monttoring the torque of at least one of the stub rolls in the first stub roll pair
and at teast one of ﬁm stub rolls in the second stub roll pair;

) controlling the torque of at least one of the pull rolls in the pull roll pair; and

g) controlling the {orque of at least one of the stub rolls in the first stub roll pair
and the torgue of at least one of the stub rolls in the second stub roll pair to be a

predetermined percentage of the torque of the at least one pull roll.

10, {Cancelled)
Revigion: December 28, 201

0255



Application No.: 11/978333
Re&p(msa dated: 11/0172012
Office Action dated: 88/02/2012

11, {Previvusly presented} The method of Claim 9, further comprising the
step of controlling and adjusting a downiilt position of satd first stub roll pair and said

second stub rvoll pair.

12 (Previously presented) The methed of Claim 9, wherein said drawing
step further comprising a step of positioning cach of the stub rolls to have a desired

splay angle which is a horizontal angle that a corresponding roll face is positioned

relative to a major surface of the glass sheet.
13. {Cancelled)

t4. (Ciwrently amended) The method of Claim 9, wherein said controlling

the forgue of at least one of the stub rolls in the first stub roll pair and in »

the second stub roll pair step further comprising controlling and

adjusting angular velocities of smsoter-gt least one of the stub rolls in cach of swid-
first and second stub voll pairs while idling the other one of the stub rolls in each of waid
the first and second stub roll paivs,

15, {Previously presented) The method of Claim 9, wherein said controiling
the torgue of at least one of the pull rolls step further comprising controlling and
adjusting an angular veloeity of motors operatively connected to the stub rolls of said

first and second stub roll pairs.

16 - 19, {Cancelied)

20, {(Currently amended) A method for wanufacturing a glass sheet, said
method comprising the steps of:

a) meliing batch materials and forming the glass sheet;

) delivering the glass sheet to a pull roll apparatus;
& h PE >

0256



Application No.: 11/978333
Response dated: 1101722012
Office Action dated: 08/02/2012
¢) drawing the glass sheet and creating a cross-tension in the glass sheet using
the pull roll apparatus which comprises;

{i} a cantilevered vertically downtilted first stub roll pair for drawing a
first edge portion of the glass Sheét out away from a center of the glass sheet;

{11} a cavtilevered vertically downtilted second stub roll pair for, at a
location transversely opposite the {irst stub roll pair, drawing a second edge
portion of the glass sheet out away from the center of the glass sheet, thereby
cregting a cross-tension in the glass sheet between the fivst stub roll pair and the
second stub roll pair;

(it1} a cantilevered vertically downtilted third stub rell pair, disposed
below said first stuby roll pair, for drawing the first edge portion of the glass
sheet out away from the center of the glass sheet;

(iv) a cantievered veriically downiilted fourth stub roll pair, disposed
below said second stub roll pair at a focalion transversely opposite the third stub
roll pair, for drawing the second edge portion of the glass sheet out away from-
the center of the glass sheet, thereby creating a cross-tension in the glass sheet
between the third stub roll pair and the tourth stub voll pair;

d) montioring the torque of at least one of the stub rolls in the fivst stub roll pair
and at least one of the stub rolls in the second stub roll pair;

e) monitoring the torque at least one of the stub rolls in the third stub roll pair
and at least one of the stub rolls in the fourth stub roll paix;

£) controlling the torque of at least one of the stub rolls in the third stub roll pair
and at feast one of the stub rolls in the fourth stub roll pair; and

¢y controlling the torque of the gt least one of the stub rolls in the first stub roll
pair amnd at least one in the stub rolls of second stub roll pair to be a predetermined
percentage of the torque of at least one of the stub rolls in the third stub roll pair and at

least one of the stub rolls in the fourth stub roll pair.{{: 1}

LA

21. {Cancelied)

i~
P
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22. (Previously presented) The method of Claim 20, wherein the step of
controlling step the torques of the stub rolls further comprising the steps of controlling
and adjusting angular velocities of master motors operatively connected to at least one
of the stub rolls in the third stub roll pair and at lcast onc of the stub rolls in the fourth
stub roll and also controlling and adjusting torques of slave motors operatively

connected to at least one of the stub rolls in the first stub roll pair and at least one in the

stub rolls of second stub roll pair.

23 —25. (Cancelled)

26. (Previously presented) The method of Claim 9, wherein the step of
controlling the torque of the stub rolls comprises controlling the torque of the at least
one of the stub rolls in the first stub roll pair and the torque of the at least one of the
stub rolls in the second stub roll pair to be 50% to 100% of the torque of the at least one

pull roll.

27. (Previously presented) The method of Claim 20, wherein the step of
controlling the torque the at least one of the stub rolls in the first stub roll pair and at
least one of the stub rolls in the second stub roll pair comprises controlling the torque of
at least one of the stub rolls in the first stub roll pair and the torque of at least onc in the
stub rolls to be 0% to 10% of the torque of the at least one of the stub rolls of third stub

roll pair and at least one of the stub rolls of fourth stub roll.

28. (Previously presented) The method of Claim 20, further comprising the
step of controlling and adjusting a downtilt position of said first stub roll pair and said

second stub roll pair.
29. (Previously presented) The method of Claim 28, further comprising the

step of controlling and adjusting a downtilt position of said third stub roll pair and said

fourth stub roll pair.
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30. (New) 'The method of Claim 20, wherein said drawing step further
comprising positioning each of the stub rolls to have a desired splay angle which is a

horizontal angle that a corresponding roll face is positioned relative to a major surface

of the glass sheet.

31. (New) The method of Claim 20, wherein the controlling the torque of the at
least one of the stub rolls in the first stub roll pair and in the second stub roll pair step
further comprising controlling and adjusting angular velocities of the at least one of the
stub rolls in each of said first and second stub roll pairs while idling the other one of the

stub rolls in each of said first and second stub roll pairs.

32. (New) The method of Claim 20, wherein the controlling the torque of the at
least one of the stub rolls in the third stub roll pair and at least one of the stub rolls in
the fourth stub roll pair step further comprising controlling and adjusting an angular
velocity of motors operatively connected to the at least one of the stub rolls in the third

stub roll pair and at least one of the stub rolls in the fourth stub roll pair.
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REMARKS/ARGUMENTS
Claims 9, 11, 12, 14, 15, 20, 22 and 26-32 are pending in the application.

Claims 9, 14 and 20 are hereby amended.

Claims 1-8, 10, 13, 16 -19, 21 and 23 — 25 have been cancelled.

Claims 1 — 8 and 23 - 25 were previously withdrawn as a result of an earlier
restriction requirement. In view of the examiner’s earlier restriction requirement,

applicant retains the right to present claims 1 — 8 and 23 - 25 in a divisional application.

1. § 112 Rejections

The Examiner has rejected claim 14 under 35 U.S.C. § 112, second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject
matter which applicant regards as the invention. The present amendment to claim 14 is

belicved to overcome this rejection and it is requested that this rejection be withdrawn.

2. § 103 Rejections

The Examiner has rejected claims 9, 11, 14-15, 20, 22, 26-29, and 31-32
under 35 U.S.C. § 103 as being unpatentable for obviousness over Admitted Prior Art
(APA) and further in view of U.S. Patent No. 4612030 (Smids) and U.S. Patent No.
20050268655 (Butts). The Applicants respectfully traverse this rejection as follows.

With regard to independent claim 9, the Examiner asserts that Butts teaches a
similar mcthod for drawing a sheet of glass where the torque of one roll in a pair is
monitored and the torque in a second roll in the pair is operated at half the torque so as
to share the work load, and that it would have been obvious to one of ordinary skill in
the art at the time of the present invention to control the scheme to the rollers of the
APA and Smids to sharc the work load as taught by Butts. This may for the sake of
argument be true, but it is submitted that Butts fails to teach or suggest controlling the
torque in a first pair or pairs or rollers to be a percentage of the torque at a second pair

of rolls located below the first pair as recited in claims 9 and 20 hereof.
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Claim 9 hereof claims:

“drawing the glass sheet and creating a cross-tension in the glass sheet using the

pull roll apparatus which comprises:

(i) a cantilevered vertically downtilted first stub roll pair for drawing a first edge

portion of the glass sheet out away from a center of the glass sheet;

(i1) a cantilevered vertically downtilted second stub roll pair for, at a location

transversely opposite the first stub roll pair, drawing a second edge portion of

the glass sheet out away from the center of the glass sheet, thereby creating a

cross-tension in the glass sheet between the first stub roll pair and the second

stub roll pair;

(iii) a pull roll pair disposed below the first and second stub roll pairs for

drawing the first edge portion and the opposing second edge portion of the glass

sheet and creating a vertical draw tension on the glass sheet between the pull
roll pair and the first and second stub roll pairs;

d) monitoring the torque of at least one of the pull rolls in the pull roll pair;

¢) monitoring the torque of at least one of the stub rolls in the first stub roll

pair and at least one of the stub rolls in the second stub roll pair;

f) controlling the torque of at least one of the pull rolls in the pull roll pair; and

g) controlling the torque of at least one of the stub rolls in the first stub roll

pair and the torque of at least one of the stub rolls in the second stub roll

pair to be a predetermined percentage of the torque of the at least one pull
roll.”

Independent claim 20 similarly claims “controlling the torque of the at lcast one
of the stub rolls in the first stub roll pair and at least one in the stub rolls of second stub
roll pair to be a predetermined percentage of the torque of at least one of the stub rolls
in the third stub roll pair and at least one of the stub rolls in the fourth stub roll pair.”

As illustrated in Figure Sa of the present application, claim 9 hereof claims a
pulling roll pair 502, 504 (lower roll pair) located below two stub roll pairs 450a, 450b
and 452a, 452b (upper roll pairs). As illustrated in Figure 6a of the present application,
claim 20 claims two pair of stub rolls 606a, 606b and 608a, 608b (lower roll pairs)
located below a different two pair of stub rolls 450a, 450b and 452a, 452b (upper roll

8
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pairs). In each of claims 9 and 20, the torque is monitored in both upper and lower roll
pairs and the torque at the upper roll pairs is controlled to be a predetermined
percentage of the torque at the lower roll pairs(s). Thus, in claims 9 and 20 hereof, the
torque at the upper first pairs of rollers is controlled to be a percentage of the torquc at a
ditferent lower second pair or pairs of rollers. It is submitted that Butts does not teach
or suggest controlling the torque at a first upper pair(s) of rollers to be a predetermined
percentage of the torque at different second lower pair(s) of rollers that are located
(above or) below the first pair of rollers as claimed by claims 9 and 20 hereof.

Butts teaches a single pair of pull rolls 306, 312 and teaches that “the torque
delivered by the second drive/motor 311 to the second roll 312 is now set at one half
the torque of the first roll 306 when it was supplying all the required sheet pulling
force (not counting the force provided by the weight of the glass sheet 105), then the
second roll 312 will be supplying one half of the pulling force and the first roll 306 the
other half. In other words the two rolls 306 and 312 will be sharing the load.” See
Butts at paragraph [0023], lines 15 — 23. Butts is clearly splitting the torque between
two rolls 306 and 312 that are in the same roll pair (See Fig. 3 of Butts copied below),
not in different roll pairs that are located one below the other as claimed by claims 9
and 20 hereof. Butts is silent with regard to any second pair of rollers that are above or

below a first pair of rolls. In fact, Butts only illustrates a single pair of pull rolls.

, 314/155
31 §
305 30401

Cos—|

FIG. 3
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Since Butls teaches splitting the torque between two rolls in the same roll pair
aud does not teach or suggest controlling the torque at a first pair of rolls to be a
percentage of the torgques at a second different pair of rolls located below the first pair
of voll, it is sulumitted that it would not have been obvious to one of ordinary skill in the
art at the time of the present invention to modify a scheme {or multiple pairs of rolls as
taught by the APA as combined with Smids such that the torque at a first pair of rolis is
controlled 1o be a percentage of the torques at a second different pair of volls as claimed
by elaims 9 and 20 hereof. I is therefore requested that the rejection of claims 9, 11,
t4-15, 20, 22, 26-29, and 31-32 under 35 U.S.C. § 103 as obviousness over Applicants’

Admitted Prior Art as combined with Smids and Butis be withdrawn.

Conclusion

Based upon the above amendments, remarks, and papers of records, applicant
believes the pending claims of the sbove-captioned application are in allowable form
and patentable over the prior art of record. Applicant respectfully requests that a timely
Notice of Allowance be issued in this case.

Applicant believes that no extension of time is necessary to make this Reply
tirnely, Should applicant be i error, applicant respectfully requests that the Office
grant such time extension pursuant to 37 CF.R. § 1.136{a} as necessary to make this
Reply timely, and hereby authorizes the Office to charge any necessary fee or surcharge
with respect to said time extension fo the deposit account of the undersigned firm of
attorneys, Deposit Account 03-33235,

Please direct any questions or comments to Bruce P Watson at (607) 974-3378,

Respecifnlly submitied,

DATE: November 1, 2012

Brufe P Watson
CERTIFICATE OF MAILING OR TRANSA] 8)i At‘{omcy /A vent for App Heant
I hiereby ceritfy that this paper and/or tee ar charge authovization {s &

betng transmitied to Maé Stop Amendment, Commissioner for Regisiraﬁum Numiber: 38 ,405
Fatente 2 ¢ 135¢ A K ia, VA 223 1450, o1 - ~ . . y
Patents, P.O. Box 1430, Alexandiia, VA 22313-1430, on QOI‘ﬂng IHCOpoI ated

FE/012012 vig: . ]
Intellectual Property Department
B the Flechionic Filing System of the U.S. Patent and Trademark it Qs ¥
Office uu({e{r 37 CFR §1.6¢a)a Mail 'Si{)p. SP Ti ?3 i
! Coming, NY 14831
Phone: {607) 9743378

Signature

¢ Georpia L¥fucker
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Application No. Applicant(s)
Advisory Action 11/978,333 ANDERSON ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit
Jodi C. Franklin 1741

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 01 November 2012 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. ] The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) |z The period for reply expires 3 months from the mailing date of the final rejection.
b) |:| The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT'’S EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS

3. |:| The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) |:| They raise new issues that would require further consideration and/or search (see NOTE below);
b) |:| They raise the issue of new matter (see NOTE below);
c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) O They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: . (See 37 CFR 1.116 and 41.33(a)).
4. |:| The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s):
6. |:| Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).
7.4 For purposes of appeal, the proposed amendment(s): (a) [J will not be entered, or (b) X will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE
8. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

9. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is hecessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

11. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.

12. [ Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).

13. [ Other: .

STATUS OF CLAIMS

14. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected: 9,11,12,14,15,20,22,26-32.

Claim(s) withdrawn from consideration:

/Jodi C Franklin/
Examiner, Art Unit 1741

U.S. Patent and Trademark Office
PTOL-303 (Rev. 09-2010) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20121107
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Continuation Sheet (PTOL-303) Application No. 11/978,333

Continuation of 11. does NOT place the application in condition for allowance because: Applicant argues that Butts teaches monitoring
and controlling the torque of one pull roll in a pair and then controlling the other pull roll in the pair based on a percentage of this first pull
roll and Butts does not teach controlling and monitoring the torque of at least one pull roll and controlling and monitoring the torque at least
one stub roll to be a percentage of said pull roll as required by present claim 1. The current rejection is based on the fact that Butts
teaches controlling and monitoring the torque of at least one pull roll and setting the torque of the second roller to half of that of the first pull
roll such that the rolls share the work load and prevent slippage of the glass sheet. It would have been obvious to one of ordinary skill in
the art to apply the same concept to stub roll pairs in the combined teachings of APA and Smids and expect the same results of the rollers
sharing the work load and force and thus preventing slippage. One of ordinary skill in the art would expect with rolls on either side of the
glass in each pair it would be expected that operating additional rolls in response to the torque of at least one main pull roll would have the
same results as taught by Butts. Applicant has not provided arguments or sufficient evidence as to wehy the concept of Butts would not be
expected to be successful if applied to additional roller pairs as presented in the current rejection.
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AMENDMENT/RESPONSE AFTER FINAL
Madam:

In response to the Office Action of 08/02/2012, please amend the above-
identified as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page
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Application No.: 11/978333
Response dated: 01/25/2013
Office Action dated: 11/16/2012

The listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1 —8. (Cancelled)

9. (Previously presented) A method for manufacturing a glass sheet, said
method comprising the steps of:

a) melting batch materials and forming the glass sheet;

b) delivering the glass sheet to a pull roll apparatus;

c¢) drawing the glass sheet and creating a cross-tension in the glass sheet using the
pull roll apparatus which comprises:

(i) a cantilevered vertically downtilted first stub roll pair for drawing a
first edge portion of the glass sheet out away from a center of the glass sheet;

(ii) a cantilevered vertically downtilted second stub roll pair for, at a
location transversely opposite the first stub roll pair, drawing a second edge
portion of the glass sheet out away from the center of the glass sheet, thereby
creating a cross-tension in the glass sheet between the first stub roll pair and the
second stub roll pair;

(iii) a pull roll pair disposed below the first and second stub roll pairs for
drawing the first edge portion and the opposing second edge portion of the glass
sheet and creating a vertical draw tension on the glass sheet between the pull roll
pair and the first and second stub roll pairs;

d) monitoring the torque of at least one of the pull rolls in the pull roll pair;

e) monitoring the torque of at least one of the stub rolls in the first stub roll pair
and at least one of the stub rolls in the second stub roll pair;

f) controlling the torque of at least one of the pull rolls in the pull roll pair; and

g) controlling the torque of at least one of the stub rolls in the first stub roll pair
and the torque of at least one of the stub rolls in the second stub roll pair to be a

predetermined percentage of the torque of the at least one pull roll.

10. (Cancelled)

Revision: December 29, 2011
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11.  (Previously presented) The method of Claim 9, further comprising the
step of controlling and adjusting a downtilt position of said first stub roll pair and said

second stub roll pair.

12..  (Previously presented) The method of Claim 9, wherein said drawing step
further comprising a step of positioning each of the stub rolls to have a desired splay
angle which is a horizontal angle that a corresponding roll face is positioned relative to a

major surface of the glass sheet.

13.  (Cancelled)

14. (Previously presented) The method of Claim 9, wherein said controlling
the torque of at least one of the stub rolls in the first stub roll pair and in at least one of
the stub rolls in the second stub roll pair step further comprising controlling and adjusting
angular velocities of at least one of the stub rolls in each of the first and second stub roll
pairs while idling the other one of the stub rolls in each of the first and second stub roll

pairs.

15. (Previously presented) The method of Claim 9, wherein said controlling
the torque of at least one of the pull rolls step further comprising controlling and
adjusting an angular velocity of motors operatively connected to the stub rolls of said first

and second stub roll pairs.

16 - 19. (Cancelled)

20.  (Previously presented) A method for manufacturing a glass sheet, said
method comprising the steps of:

a) melting batch materials and forming the glass sheet;

b) delivering the glass sheet to a pull roll apparatus;
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c¢) drawing the glass sheet and creating a cross-tension in the glass sheet using the
pull roll apparatus which comprises:

(i) a cantilevered vertically downtilted first stub roll pair for drawing a
first edge portion of the glass sheet out away from a center of the glass sheet;

(i) a cantilevered vertically downtilted second stub roll pair for, at a
location transversely opposite the first stub roll pair, drawing a second edge
portion of the glass sheet out away from the center of the glass sheet, thereby
creating a cross-tension in the glass sheet between the first stub roll pair and the
second stub roll pair;

(iii) a cantilevered vertically downtilted third stub roll pair, disposed
below said first stub roll pair, for drawing the first edge portion of the glass sheet
out away from the center of the glass sheet;

(iv) a cantilevered vertically downtilted fourth stub roll pair, disposed
below said second stub roll pair at a location transversely opposite the third stub
roll pair, for drawing the second edge portion of the glass sheet out away from the
center of the glass sheet, thereby creating a cross-tension in the glass sheet
between the third stub roll pair and the fourth stub roll pair;

d) monitoring the torque of at least one of the stub rolls in the first stub roll pair
and at least one of the stub rolls in the second stub roll pair;

e) monitoring the torque at least one of the stub rolls in the third stub roll pair and
at least one of the stub rolls in the fourth stub roll pair;

f) controlling the torque of at least one of the stub rolls in the third stub roll pair
and at least one of the stub rolls in the fourth stub roll pair; and

2) controlling the torque of the at least one of the stub rolls in the first stub roll
pair and at least one in the stub rolls of second stub roll pair to be a predetermined
percentage of the torque of at least one of the stub rolls in the third stub roll pair and at

least one of the stub rolls in the fourth stub roll pair.

21.  (Cancelled)
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22.  (Previously presented) The method of Claim 20, wherein the step of
controlling step the torques of the stub rolls further comprising the steps of controlling
and adjusting angular velocities of master motors operatively connected to at least one of
the stub rolls in the third stub roll pair and at least one of the stub rolls in the fourth stub
roll and also controlling and adjusting torques of slave motors operatively connected to at
least one of the stub rolls in the first stub roll pair and at least one in the stub rolls of

second stub roll pair.

23 - 25. (Cancelled)

26. (Previously presented) The method of Claim 9, wherein the step of
controlling the torque of the stub rolls comprises controlling the torque of the at least one
of the stub rolls in the first stub roll pair and the torque of the at least one of the stub rolls
in the second stub roll pair to be 50% to 100% of the torque of the at least one pull roll.

27. (Previously presented) The method of Claim 20, wherein the step of
controlling the torque the at least one of the stub rolls in the first stub roll pair and at least
one of the stub rolls in the second stub roll pair comprises controlling the torque of at
least one of the stub rolls in the first stub roll pair and the torque of at least one in the
stub rolls to be 0% to 10% of the torque of the at least one of the stub rolls of third stub

roll pair and at least one of the stub rolls of fourth stub roll.

28. (Previously presented) The method of Claim 20, further comprising the step
of controlling and adjusting a downtilt position of said first stub roll pair and said second

stub roll pair.
29. (Previously presented) The method of Claim 28, further comprising the step

of controlling and adjusting a downtilt position of said third stub roll pair and said fourth

stub roll pair.
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30. (Previously presented) The method of Claim 20, wherein said drawing step
further comprising positioning each of the stub rolls to have a desired splay angle which
is a horizontal angle that a corresponding roll face is positioned relative to a major

surface of the glass sheet.

31. (Previously presented) The method of Claim 20, wherein the controlling the
torque of the at least one of the stub rolls in the first stub roll pair and in the second stub
roll pair step further comprising controlling and adjusting angular velocities of the at least
one of the stub rolls in each of said first and second stub roll pairs while idling the other

one of the stub rolls in each of said first and second stub roll pairs.

32. (Previously presented) The method of Claim 20, wherein the controlling the
torque of the at least one of the stub rolls in the third stub roll pair and at least one of the
stub rolls in the fourth stub roll pair step further comprising controlling and adjusting an
angular velocity of motors operatively connected to the at least one of the stub rolls in the

third stub roll pair and at least one of the stub rolls in the fourth stub roll pair.
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Application No.: 11/978333
Response dated: 01/25/2013
Office Action dated: 11/16/2012
REMARKS/ARGUMENTS

Claims 9, 11, 12, 14, 15, 20, 22 and 26-32 are pending in the application.

Claims 9, 14 and 20 are hereby amended.

Claims 1-8, 10, 13, 16 -19, 21 and 23 — 25 have been cancelled.

Claims 1 — 8 and 23 - 25 were previously withdrawn as a result of an earlier
restriction requirement. In view of the examiner’s earlier restriction requirement,

applicant retains the right to present claims 1 — 8 and 23 - 25 in a divisional application.

1. § 112 Rejections

The Examiner has rejected claims 14 under 35 U.S.C. § 112, second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter
which applicant regards as the invention. The present amendment to claim 14 is believed

to overcome this rejection and it is requested that this rejection be withdrawn.

2. § 103 Rejections

The Examiner has rejected claims 9, 11, 14-15, 20, 22, 26-29, and 31-32 under 35
U.S.C. § 103 as being unpatentable for obviousness over Admitted Prior Art (APA) aﬁd
further in view of U.S. Patent No. 4612030 (Smids) and U.S. Patent No. 20050268655
(Butts). The Applicants respectfully traverse this rejection as follows.

With regard to independent claim 9, the Examiner is correct that Butts teaches
controlling and monitoring the torque of at least one pull roll and setting the torque of the
second roll to half of that of the first pull roll such that the rolls share the work load and
prevent slippage of the glass. The Examiner is also correct to say that it would have been
obvious to one of ordinary skill in the art to apply the same concept to stub roll pairs in
the combined teachings of APA and Smids and expect the same results of the rollers
sharing the workload and force and thus preventing slipping. However, it is respectfully
submitted that such a combination of APA, Smids and Butts would not result in the
present invention as is presently claimed in claim 9 hereof.

Claim 9 hereof claims:

“(c) drawing the glass sheet and creating a cross-tension in the glass sheet using

the pull roll apparatus which comprises:

7
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(i) a cantilevered vertically downtilted first stub roll pair ...;
(ii) a cantilevered vertically downtilted second stub roll pair for, at a

location transversely opposite the first stub roll pair, .....;

(iii) a pull roll pair disposed below the first and second stub roll pairs

for drawing the first edge portion and the opposing second edge portion of
the glass sheet and creating a vertical draw tension on the glass sheet
between the pull roll pair and the first and second stub roll pairs;

d) monitoring the torque of at least one of the pull rolls in the pull roll pair;

e) monitoring the torque of at least one of the stub rolls in the first stub roll

pair and at least one of the stub rolls in the second stub roll pair;
f) controlling the torque of at least one of the pull rolls in the pull roll pair;
and

g) controlling the torque of at least one of the stub rolls in the first stub roll

pair and the torque of at least one of the stub rolls in the second stub roll

pair to be a predetermined percentage of the torque of the at least one pull

roll.” (Emphasis added)

Claim 9 claims the arrangement illustrated in Figure 5A copied below on the left.
In the arrangement recited on claim 9, there is a first upper set of pull rolls (the left and
right pull roll pairs 442 and 444) and a lower set/pair of pull rolls (the pull roll pair 500)
located below the upper set of rolis, such that the glass is drawn between the top set of
pull rolls 442, 444 and the lower set of pull rolls. The presently claimed invention
monitors the torque in a roll of the upper set of rolls and the torque of a roll in the lower
rolls and controls the torque such that the torque in the upper set of rolls is a
predetermined percentage of the torque in the lower set of rolls in order to control the
down-draw tension in the glass sheet between the upper set of rolls and the lower set of
rolls. As described on page 18 of the present application, beginning at line 16:

“The device 446 operates the pulling roll assembly 500, the first cantilevered

driven stub roll pair 442 and the second cantilevered driven stub roll pair 444 to

control and improve the consistency of the down-draw sheet tension 448b

which reduces residual stress and improves glass flattening while the glass sheet

8
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305 is being manufactured. The addition of the pull roll assembly 500 also give
rise to the ability to control different sets of down-draw tensions 448b and 448¢
within the ribbon. For instance, the stub roll pairs 442 and 444 can control the
down-draw tension 448b in the ribbon located between themselves and the
isopipe 335, and the pull roll assembly 500 can control the down-draw tension
448c in the ribbon located between themselves and the stub roll pairs 442
and 444.” (Emphasis added)

3050
FIG. 5A

This Invention Butts Figure 2

Butts teaches splitting the torque applied by a single set of pull rolls between
the two rolls in this set of pull rolls (see Figure 2 of Butts copied above on the right),

such that the torque is evenly split between the two rolls in the same set/pair of rolls in
order to minimize the maximum torque applied by either one of the two rolls and thereby
reduce slippage of the glass between these two rolls. See Butts at paragraph [0023].
Butts is clearly splitting the torque between two rolls 306 and 312 that are in the same
roll pair (See Fig. 3 of Butts copied below). Butts is silent with regard to any second
pair of rollers that are above or below a first pair of rolls and is silent with regard to

any splitting or apportioning of the torque in different roll pairs that are located in
9
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different pull roll pairs, one below the other, as claimed by claims 9 and 20 hereof.

Butts only illustrates and describes a single pair of pull rolls. Butts teaches that the
maximum torque applied by either one the pull rolls in the same pair can be minimized
by evenly splitting the torque between the two rolls of the pair. This teaching in Butts
does not teach or suggest anything about the relationship of torque applied by a first roll
in a first pair of pull rolls relative to the torque applied by a second roll in a separate
second pair of pull rolls as claimed by claims 9 and 20 hereof.

It is submitted that if one of ordinary skill in the art at the time of the present
invention were to combine the teachings of Bitts with APA and/or Smids, the result

would be to evenly split the torques between two rolls in the same set/pair of pull

rolls in order to prevent slippage of the glass between the rolls. For example, it is
submitted that if one of ordinary skill in the art were to modify the apparatus illustrated in
Figure 5A of the present application copied above by following the teachings of Butts,
then the result would have been one of more of the following: (1) to split the torque
applied to the glass by the pull roll pair 500 evenly between roll 502 and roll 504 in order
to mitigate slippage of the glass between pull roll pair 500; (2) to split the torque applied
to the glass by the stub roll pair 442 evenly between roll 450a and roll 450b in order to
mitigate slippage of the glass between pull roll pair 442; or (2) to split the torque applied
to the glass by the stub roll pair 444 evenly between roll 452a and roll 452b in order to
mitigate slippage of the glass between pull roll pair 444. There simply is no teaching or
suggestion in Butts to control the torque of a roll in an upper set of pull rolls (for example
roll 450a in Figure SA copied above) to be a predetermined percentage of the torque in a
roll of a lower set of pull rolls (for example roll 502a in Figure SA copied above).
Furthermore, it is submitted that doing so would have nothing to do with mitigating
slippage of the glass between either the upper set of pull rolls or the lower set of pull rolls
as taught by Butts, so this would not have been suggested to one of ordinary skill in the
art by Butts.

Independent claim 20 similarly claims “controlling the torque of the at least one
of the stub rolls in the first stub roll pair and at least one in the stub rolls of second stub
roll pair to be a predetermined percentage of the torque of at least one of the stub rolls in

the third stub roll pair and at least one of the stub rolls in the fourth stub roll pair.”

10
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Since Butis teaches splitting the torque between two rolls in the same roll

paiy and does not teach or suggest controlling the torque at a roll in a first pair of rolls to
be a percentage of the torques at a roll in a second different pair of rolls located below the
first pair of roll, it is submitted that it would not have been obvious to one of ordinary
skill in the art at the time of the present invention to modify a scheme for multiple pairs
of rolls as taught by the APA as combined with Smids such that the torque at a first pair
of rolls is controlled to be a percentage of the torques at a secoud different pair of rolls as
claimed by claims 9 and 20 hereof. It is therefore requested that the rejection of claims 9,
11, 14-15, 26, 22, 26-29, and 31-32 under 33 U.8.L. § 103 as obviousness over

Applicants” Admitted Prior Art as combined with Smids and Butts be withdrawn.

Conclusion

Based upon the above amendments, remarks, and papers of records, applicant
believes the pending claims of the above-captioned application are in allowable form and
patentable over the prior art of record. Applicant respectfully requests that a timely
Notice of Allowance be issued in this case,

Applicant believes that no extension of time is necessary to make this Reply
timely. Should applicant be in ervor, applicant respectfully requests that the Office grant
such time extension pursuant to 37 C.F.R. § 1.136(a} as necessary to make this Reply
timely, and hereby authorizes the Office to charge any necessary fee or surcharge with
respect to said time extension to the deposit account of the undersigned firm of attorneys,
Deposit Account §3-3325.

Please direct any questions or comments to Bruce P Watson at (607) 974-3378.

Respectfully submj
DATE: January 23, 2013 e . :

Bruce P Watson
CERTIFICATE OF MATLING OR TRANSMISSION Attoraev/ A?_'C nt for App;ic ant
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being transmitted to Mait Stop Amendment, Commissioner for Registration Number: 35,405
5 3 0, Alexandria, VA 22313-1450, or i -
Patents, P.O. Box 1450, Alexandria, VA 13-1430, on CO! ning Hicot pGl a’fed

01/28/2013 via. ] . )
Intellectual Property Department
B3 the Blectronic Filing System of the U.S. Patent and Trademarls Aol Q . QDT
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

Legal Instrument Examiner:

/MYRTLE LEIGH/

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 1 1/978,333 10/29/2007 D To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a) (b). or (c])
[0 searcH Fee
(37 CFR1.16(K). (). or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (o), or (a)) N/A N/A N/A N/A
oS s | - g KA
INDEPENDENT CLAIMS , . _ _
(37 CFR 1.16(h)) minus 3 = Xs = Xs =
If the specification and drawings exceed 100
u sheets of paper, the application size fee due
ASF;PCL;%?-TSN SIZE FEE is $250 ($125 for small entity) for each
¢ 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
= 01/25/2013 AFTER PREVIOUSLY EXTRA RATE (%) FEE ($) RATE (%) FEE ($)
E AMENDMENT PAID FOR
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<§E I:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE (%) FEE ($) RATE (%) FEE ($)
— AMENDMENT PAID FOR
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Z I:l Applicat }
] pplication Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Applicant:  James Gary Anderson, et al Counfirmation No.: 4261

Serial No 11/978333 Examiner: Jodi Cohen Frankdin
For PULL ROLL APPARATUS AND

METHOD FOR CONTROLLING

Filed: Cetober 29, 2007 | Group Ast Unit: 1741
GLASS SHEET TENSION 1

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 CER. § 1.56,1.97 - 1.98

Mail Stop Amendment
Commissioner for Patents

P. 0. Box 1450

Alexandria, VA 22313-1450

Dear Madam:

The Examiner's attention is hereby directed to the following reference(s) listed on the
attached Form PT(O-1449 for consideration in connection with the examination of the above-
identified patent application. If applicable, one copy of any non-US patent is enclosed.

This submission does not represent that a search has been made or that no better art
exists and does not constitute an admission that each or all of the enclosed documents
constitute “prior art.” If it should be determined that any of the submitted documents do not
constitute “prior art” under United States law, applicant(s) reserve the right to present to the
office the relevant facts and law regarding the appropriate status of such documents.

Applicant(s) further reserve the right to take appropriate action to establish the

patentability ot the disclosed invention over the enclosed references, should one or more of

the references be applied against the claims of the present application.

Respectfully submitted,

Date: . of

CERTIFICATE OF MAILING OR TRANSMISSION
1 heyeby certify that this paper and/or feeor charge authorization is being
transmitted to Mail Stop Amendment; Commissioner for Patents, P.O. Box
1430, Alexandria, VA 22343-1450, on Apnil 16,2013 via: Broce F Watso
Attorney/Agent for Applicant
Registration No. 35,405
Corping Incorporated
_ Intellectual Property Department
Pamela M. Pagker T ) ! Mail Stop: SP-T1-03-1

Comning, MY 14831

(607) 974-3378

R,

4 the Blectronic Filing System-of the U.S. Patentand Trademark Office
under 37 CER-§1.6(a)4) ‘ - .

108 Cover B.doc
Revision: September 11, 2012
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FORM PTO-1449 (MODIFIED) ATTORNEY DOCKET NO. SERIAL NO.

LIST OF PATENTS AND SP07-211 11/978333
PUBLICATIONS

FOR APPLICANTS INFORMATION APPLICANT
DISCLOSURE STATEMENT James Gary Anderson, et al.

FILING DATE GROUP:
October 29, 2007

REFERENCE DESIGNATION U.S. PATENT DOCUMENTS

Filing Date
Examiner Document Date Name Class | Sub-

Initial Number Class if Approp.

AB

AC

AD

AE

AF

AG

AH

Al

Al

AK

FOREIGN PATENT DOCUMENTS

Document Number Date Country Class Sub- | Translation
Class | Yes No

AL | TW200604116 02-01-2006 | Taiwan
(Machine Translation)

AM

AN

AO

AP

AQ

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

AR

AS

AT

AU

AV

AW

EXAMINER: DATE CONSIDERED:

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP
609: draw line through citation if not in conformance and not considered. Include copy of this form
with next communication to applicant.

Revision: September 11, 2012
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Electronic Acknowledgement Receipt

EFSID: 15531143
Application Number: 11978333
International Application Number:
Confirmation Number: 4261

Title of Invention:

Pull roll apparatus and method for controlling glass sheet tension

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer:

Bruce Page Watson/Pamela Parker

Filer Authorized By:

Bruce Page Watson

Attorney Docket Number: SP07-211
Receipt Date: 16-APR-2013
Filing Date: 29-0CT-2007

Time Stamp: 15:26:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
637712
. 20130416_SP07-211_US_IDS_B
1 Transmittal Letter o no 2
’ p d0ff2144370b1392¢1575424118f07a38fbo
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Warnings:

Information:
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69495
2 Foreign Reference TW200604116.pdf no 2
db6518c14dbb4a4e713515ab6cd85427c0
d2d6a5
Warnings:
Information:
Total Files Size (in bytes); 707207

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
22928 7590 103112013
CORNING INCORPORATED FRANKLIN, JODI COHEN
SP-TI-3-1
CORNING, NY 14831 | ART UNIT PAPERNUMBER |
1741
DATE MAILED: 10/31/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
11/978,333 1072972007 James Gary Anderson SP07-211 4261

TITLE OF INVENTION: PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHEET TENSION

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 01/31/2014

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

22928 7590 1073172013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
CORNING INCORPORATED States Postal Service with sufficient postage for first class mail in an envelope
SP-TI-3-1 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

LT transmitted to the USPTO (571) 273-2885, on the date indicated below.

CORNING, NY 14831

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/978,333 10/29/2007 James Gary Anderson SP07-211 4261
TITLE OF INVENTION: PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHEET TENSION
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 01/31/2014
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
FRANKLIN, JODI COHEN 1741 065-091000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
Page 2 of 4
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5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Page 3 of 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/978,333 1072972007 James Gary Anderson SP07-211 4261
| EXAMINER |
22928 7590 103112013
CORNING INCORPORATED FRANKLIN, JODI COHEN
SP-TI-3-1
CORNING, NY 14831 | ART UNIT PAPERNUMBER |

1741

DATE MAILED: 10/31/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 386 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 386 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 4 of 4
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Notices of Allowance and Fee(s) Due mailed between October 1, 2013 and
December 31,2013

(Addendum to PTOL-85)
If the “Notice of Allowance and Fee(s) Due” has a mailing date on or after October 1, 2013 and before

January 1, 2014, the following information is applicable to this application.

If the issue fee is being timely paid on or after January 1, 2014, the amount due is the issue fee and
publication fee in effect January 1, 2014. On January 1, 2014, the issue fees set forth in 37 CFR 1.18
decrease significantly and the publication fee set forth in 37 CFR 1.18(d)(1) decreases to $0.

If an issue fee or publication fee has been previously paid in this application, applicant is not entitled to a
refund of the difference between the amount paid and the amount in effect on January 1, 2014.
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Application No. Applicant(s)
11/978,333 ANDERSON ET AL.
. oy [ i AlA (First Inventor to
Notice of Allowability E;‘;"é'"grrank”n f‘;i%’"“ File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 01/25/2013.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 9,11.12,14,15, 20, 22, 26-32. As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more
information, please see htip/iwww. usplo.gov/patents/init_evants/oph/index.jsp or send an inquiry to PEHfeedback@usgio.qov..

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. { Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 04/16/2013

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/Jodi C Franklin/
Primary Examiner, Art Unit 1741

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20131020
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Application/Control Number: 11/978,333 Page 2
Art Unit: 1741

1. The present application is being examined under the pre-AlA first to invent
provisions.
REASONS FOR ALLOWANCE

2. The following is an examiner’s statement of reasons for allowance: The closest
prior art of record, Butts, teaches splitting the torque applied by a single set of pull rolls
between the two rolls in this set of pull roils, such that the torque is evenly split between
the two rolls in the same set/pair of rolls in order to minimize the maximum torque
applied by either one of the two rolls and thereby reduce slippage of the glass between
these two rolls. Butts is silent with regard to any second pair of rollers that are above or
below a first pair of rolls and is silent with regard to any splitting or apportioning of the
torque in different roll pairs that are located in.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jodi C. Franklin whose telephone number is (571)270-
3966. The examiner can normally be reached on Monday-Friday 7:00am-5:00pm

Eastern.
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Application/Control Number: 11/978,333 Page 3
Art Unit: 1741

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Phillip Tucker can be reached on 571-272-1095. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jodi C Franklin/
Primary Examiner, Art Unit 1741
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applcabde feels), to: Maill Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandris, Virginia 22313-1450
or Fax (871)-273-2885

INSTRULTIONS: This form should be wsed for transmitting the ISSUE FEE and PUBLICATION FEE (f reguived). Rlocks 1 ihrough 5 should be completed. where
appropriate. All further correspondence including the Patent, advinee ore and potification of maistenance fees will be mailed to the curent comespoudesice address s
indicated upless comvected below or directed otherwise i Block 1, by {(a) specifying a new correspondence address; andfor (b indicating a separate "FEE ADDRESS® for
maintenance fee notifications.

= ¢

Note: A certificate of mailing can only be wsed for domestic mailings of the

Fee(s} Transmitial. This certficate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Uss Block { forany change of address) apers. Fach additional paper, such as an assignment or formal deawing, must
ave its own certifivate of miailing or ransmission.

Certificate of Mailing or Transwission

w70 . lBaiaeis 1 hereby certify that this Fee{s) Transmittal is being deposited with the United
CORNING INCORPORATED States Postal Service with sufficieit postage for first class mail in an envelope
SP.TT.3-1 addsessed to the Mail Stop ISSUE FEE address above, -or being facsimile
33T L AT ) transmitted to the TISPTO (571) 273-2885, on the date indicated below.
CORNING, NY 14831 ,
< LuAnne Wheeler (Depasitors narce)
b :s"} l s i {Sigoumee)

-"[- {Date)
E APPLICATION NO. E FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO: ! CONFIRMATION NO. i
11/978.333 HY29/2007 James Gary Anderson SPO7-211 4261
TITLE OF INVENTION: PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHERT TENSION
E APPLN. TYPE ENTITY STATUS ! ISSUEFEE DUE E PUBLICATION FEE DUE ’ PREV. PAID (&SUR FEE TOTAL FEE(S) DUE DATEDUE E
nonprovisional UNDISCOUNTED 1780 $300 $0 $2080 Q173172014
E EXAMIMER l ART UN{T Z CLASS-SUBCLASS I
FRANKLIN, JODI COHEN 1741 063091000
1. Change of cotrespondence address or indication of "Fee Address” (37 2. For printing on the patent front page, fist

; Kevin M. Able

» Bruce Watson

°F 3 . . X
("}q?‘{ 1.363). (1} the names of up w0 3 registered paten! attomeys
] Change of correspondence address {or Change of Covrespondence of agents OR, alternalively,
Address form PTO/SBAZY) attached,

2 the name of a single firm (having as a members a

LJ "Foe-Address™ indication (or "Fee Address” Indication form registered attorney or agent) and the nawes of up o
PTO/SR/4T; Rev 03-02 or more recent) attached. Use of 2 Customeyr 2 segisterad patent attorneys o agents. I no pame is 3

MNumber is required. Listed, no pame will be pristed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

FLEASE NOTE: Usless an assignee is identified below, no
recordation s set forth in 37 CFR 311, Completion of this form

gnee data will appear on the patent. If an assignee is identified below, the document has been filed for
5 NOT 2 substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OB COUNTRY)
Corning Incorporated Corning, New York

Please check the appropriate assignee category os categories (will aot be privted on the patent) L individua X3 Caorporation ov other private group entity L3 Governmieat

43. The following fee(s) are submitted: 4b. Payment of Fea(s): (Please fivst reapply any previousty paid issue fee shown above)
K8 1sove Fee L3 A& check s enclosed.
(&} publication Fee (Mo-small entity discount perssitted) L4 Payment by-credit card. Form PTO-2038 {5 attached.
L3 Advance Qrdex - # of Copies ¥ The Director is hereby authorized to chy

qy Lrg% feels). any deficiency, or credit any

R 15\ I
overpaywent, to Deposit Aceoust Number U3 {enclose an extra copy of this form).
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. Change i Entity Status (from status indicated above}

§ Applicant ceriifying micro entity siatus, See 37 CFR 1.29 NOTE: Absent 2 valid certification of Micro Entity Status {see forny PTO/SB/ISA dnd 15B), issue
fee payment in the micro eatity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting siall entity status. See 37 CFR 1.27 NOTE: If the application was previously inder micro entity status, checking this box will be taken
to be a notification of toss of entitlement to micro entity status.

L3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box. will be taken to be a notification of foss of enxittement to smali or micro
culily status, as applicable.

NOTE: The Issue Fee and Fublication Fee (if required) will ot be aceepted from anyone other than the applicant; 2 registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Tradgsnark Office.

N o DU S 0 o P
P N W flrder A
Authorized Siguawe < ‘gﬁ’;s“&“’*"“‘%’y\‘*-}f{uw» i Vf%w{c? Daic £ Y\,Q\,ﬁa,é TS
Kevin M. Able _
Typed or printed name Registeation Mo, 52401

This collection of information 15 sequired by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an applicatiop. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complets, including gathering, preparing, and
subsmutting the completed application form to the USPTO. Time will vacy de%endinﬁ upen the individual case. Any commeats on the amount of time you require te complete
this form andfor suggestons for reducing this burden, should be sent to the Clief Tnformation Qfficer, U.S. Patent and Trademark Otfice, U.S. Department of Commerce, PO,
Box 1450, Alexandnt, Vicginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS T0 THIS ADDRESS. SEND TO: Commissiones for Patents, P.O. Box 1450,
Alegandria; Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required o respond to a collection of information unless it displays a valid OMB control number.
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Electronic Patent Application Fee Transmittal

Application Number: 11978333

Filing Date: 29-Oct-2007

PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHEET

Title of Invention: TENSION

First Named Inventor/Applicant Name: James Gary Anderson

Filer: Kevin M. Able/LuAnne Wheeler

Attorney Docket Number: SP07-211

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 1780 1780

Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2080
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Electronic Acknowledgement Receipt

EFSID: 17505205
Application Number: 11978333
International Application Number:
Confirmation Number: 4261

Title of Invention:

PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHEET
TENSION

First Named Inventor/Applicant Name:

James Gary Anderson

Customer Number:

22928

Filer: Kevin M. Able/LuAnne Wheeler
Filer Authorized By: Kevin M. Able
Attorney Docket Number: SP07-211
Receipt Date: 26-NOV-2013
Filing Date: 29-0CT-2007
Time Stamp: 12:00:17

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2080
RAM confirmation Number 16546
Deposit Account 033325
Authorized User
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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986553
20131114_SP07-211_US_Notic

1 Issue Fee Payment (PTO-85B) e of Allowance_fees_due.pdf

no 2

54953a712a40ch86814be75c¢99bb2c3cd57]
29ecd

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

32094
2 Fee Worksheet (SB06) fee-info.pdf no 2
86fee7abe886cca64441d0fbf03f07757335.
06¢
Warnings:
Information:
Total Files Size (in bytes); 1018647

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
11/978,333 10/29/2007 1741 1580 SP07-211 25 3
CONFIRMATION NO. 4261
22928 CORRECTED FILING RECEIPT

CORNING INCORPORATED

SP-TI-3-1 IR A0 AV R

CORNING, NY 14831 000000
Date Mailed: 12/09/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
James Gary Anderson, Dundee, NY;
Lewis Kirk Klingensmith, Corning, NY;;
George Clinton Shay, Moneta, VA;
David John Ulrich, Burdett, NY;
Michael George Schuliz, Big Flats, NY;
Liam Ruan dePaor, Lexington, KY;
Patrick Aaron Parks, Elmira, NY;

Applicant(s)
James Gary Anderson, Dundee, NY;
Lewis Kirk Klingensmith, Corning, NY;;
George Clinton Shay, Moneta, VA;
David John Ulrich, Burdett, NY;
Michael George Schuliz, Big Flats, NY;
Liam Ruan dePaor, Lexington, KY;
Patrick Aaron Parks, Elmira, NY;

Power of Attorney: The patent practitioners associated with Customer Number 22928

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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If Required, Foreign Filing License Granted: 11/29/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 11/978,333

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

PULL ROLL APPARATUS AND METHOD FOR CONTROLLING GLASS SHEET TENSION
Preliminary Class

065
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications:

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Notice of References Cited

Application/Control No.

Applicant(s)/Patent Under
Reexamination

11/978,833 ANDERSON ET AL.
Examiner Art Unit
Jodi C. Franklin 1741 Page 1 of 1

U.S. PATENT DOCUMENTS
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/978,333 01/14/2014 8627684 SP07-211 4261
22928 7590 12/24/2013
CORNING INCORPORATED
SP-TI-3-1

CORNING, NY 14831

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.
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